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A PLAN FOR EDUCATION IN INDUSTRIAL HYGIENE 
AND THE AVOIDANCE OF OCCUPATIONAL 
COMPLAINTS 


The keynote to the betterment of conditions 


Such education cannot be limited to one class 
Doctor Schereschewsky here discusses the ty 
the worker, the medical profession, the g 
which results may be effected. 


T MI sT he confessed that this 


is one to be approac hed 


in a spirit of ditfidence for the sphe re. 
reason that the results to be etfected them 
are so far-reaching and of such funda 
mental importance, the methods em 
ployed play such a leading part in the 
final result, and finally, the inaugura 
tion of any thorough plan of education 
will cost much money, tl the 
vriter be excused for a 
tentative spirit in making suggestions 

The re would har seein need tor 

an extended discussion of the necessit 
for education in industrial hygiene a opened 

avoidance of upational 
are approxi 
25 000 000 000 000 
workers in 


are or le ( 


\\ 
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the worker n no industry should 
occupation therein entail curtailment 
of the period of economic activity 

While, in ibsence of reliable 
Statistics, we an miv approximate 
the average yearly loss through the 
sickness of workers, figures which have 
been published in Europe enable us 
reasonably to conclude that the aver 
age annual loss through sickness, to 
workers in this country, is not far 
from eight to nine days. This would 
amount to some 600,000 vears each 
year, or an economic loss of $860,000,- 
000 if average annual earnings are 
S600 The loss due to premature 
physical decline or to reduction in 
productivity, the result of the con- 
tinuous operation of industrial health 
hazards, cannot as ; be estimated. 
This can only be arrived at as a result 
of future studies which are highly 
necessary 

\ large part of the loss just adverted 
to is preventable and is due to lack of 
knowledge or to carelessness. It need 
hardly be said that the need for the 
conservation of human life and health 
was never more imperative than it is 
today. The gigantic destruction now 
going on daily in the vast conflict of 
European nations only emphasizes the 
urgency for methods of conservation 
of life and health. In addition to this, 
our attention is_ being repeatedly 
called to the alarming increase in the 
so-called “diseases of degeneration.” 
The conclusion seems inevitable that 
this increase can be due to nothing 
else but the operation of modern con- 
ditions of civilization which have 
modified, more than in any other par- 


ticular, the ways in which man gains 


his daily bread, l. Cn. industrial con- 
ditions 

Clearly there is need that something 
should be done. We all know, from 
the history of campaigns in the inter- 
ests of the public health in the past, 
that education is our most effective 
means for improving health conditions 
\ more difficult question is the con- 
sideration of educational methods and 
the social groups to whom this educa 
tion should be directed. A short con- 
sideration will convince us that it will 
not be sufficient to educate workers 
alone. The field to be covered is more 
extensive. Not only must the worker 
be reached but educational measures 
must extend to the general public and 
the medical profession. 

(ny plan for education must, there- 
fore, be general in nature because of 
the close interdependence of all the 
units of society. Thus, the education 
of the medical profession is needed for 
the purpose of stimulating the interest 
in the study of diseases in relation to 
occupation, the improvement in collec- 
tion of clinical data bearing upon occu- 
pational diseases, and the promotion 
of research work along these lines so 
that practical recommendations for 
advances in the sanitation of industries 
may result. 

The education of the general public 
is required, first, because the history 
of all our constructive health legisla- 
tion of the past shows that an enlight- 
ened public opinion is necessary to 
success. and, second, because it is 
impossible so to delimit the field of 
industrial hygiene as to separate it 
from the hygiene of the total environ- 


ment. Moreover, employers of labor 


2 
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are an important class of the general 
public. Their coéperation Is necessary 
if industrial health conditions are to 
Finally, the workers, 
to be educated. In 


order to secure substantial improve- 


he improved. 
themselves, are 
ment in the health conditions of indus- 


tries, we must insure knowledge, on 
the part of the worker, of the general 
principles of industrial hygiene and the 
care of his own body. Otherwise, pro- 
visions for his health and safety will, 
in the absence of his intelligent coéper- 
ation, be largely nullified. 

I will now endeavor to discuss briefly 
the kind of education each of 


three classes require and suggest possi- 


these 


ble methods by which results may be 
effected. 
limitations of time will permit only the 


It is evident, however, the 


merest outline. 

Beginning with the medical profes- 
sion, the recognized source of most of 
our hygienic information, it is only too 
plain that study of the relation of 
disease to occupation is regarded as a 
specialty and something with which 
neither the general practitioner nor 
the specialist in other fields is very 
Yet 


far the largest 


closely concerned. industrial 
workers constitute by 
is eVi- 
the 
clinical records of the average hospital, 
that 


study, with but a few exceptions, scant 


class of medical patients. It 


dent to any one who examines 


with a wealth of material for 
attention is paid, for the most part, to 
the relation of industrial health hazards 
and of occupational diseases to the 
morbid history of patients in such 


hospitals. Even the occupation of 


patients is imperfectly ascertained, 


the data on this point in most hospital 
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histories being so vague and unreliable 
as to be practically valueless 
The industries 
health is has 
hitherto sadly neglected both in our 
the bedside. 


to educate 


influence of upon 


a subject which been 
medical curricula and at 
There is, therefore, need 
the medical profession to the impor- 
tance of industrial hy gienic measures 
and the study of the relation of occu- 
pations to diseases 

Inasmuch as hospitals are the chief 
sources of clinical material, hence, the 
natural locations where intensive stud- 
ies of disease may be made, it is clear 
that here must begin the first steps in 
the education of the 
As Hayhurst has pointed out, 
the first thing necessary to the utiliza- 


medical profes- 


sion. 


tion of hospitals as centers of educa- 
tion in industrial hygiene, is the adop- 
tion of a uniform nomenclature which 
shall exactly designate the occupation 
of hospital patients. In taking his- 
tories, similar standards are required 
which will furnish information as to 
the previous industrial history of the 
patient and the relation, if any, of this 
to his previous or present morbid his- 
tory. At all clinics for the instruction 
of medical students, stress should be 
laid upon these points by the demon- 
strator so that all such students may 
gain an idea of the important bearing 
of such data upon disease. 

It is also important that death cer- 
tificates should correctly and exactly 
indicate the occupation of the dece- 
dent. The instruction of the medical 
profession in this matter is primarily 
the vital 


statistics. ‘There is room for improve- 


function of registrars of 


ment in the form of death certificates 


n 
4 


in Journal of 


Public Health 


‘ ‘ ‘ I ld pro- oO eT nextent t least. the educa- 
‘ t ( recurate tion of the med al profession to centers 
lescription « he « ion besides of medical instruction, some of which, 
ermutt thie f previous I am glad to say, are recognizing the 
‘ t ma the e each was importance of instruction of this char- 


on oft this 


acter, t] c education ot so vast a body 


nd would be invaluable in the study — as the general public must be the re sult 
the mortal ot ipations of governmental coéperation, federal, 

Phe increase in the terest of study state, and municipal, allied with other 
of the rel on of occupation to disease civil agencies, such as associations 
prod iced ! med icenters ot mstruc- formed for the betterment ol industrial 
th by the measures thus roughly conditions and the trades unions of 
ndicated, even if carried out in a various industries. 


number of hospitals, 
irdly fail to produce the accu- 
valuable 

Phis, together 


iroused in the gener 


formation 
with the interest 
al medical profes- 
sion, would not only be productive of 


1Ons ior ntensive re 


Before any su h cooperation can be 
effective 


certain preliminary work to be under 


to its fullest extent, there is 


taken which, while it need not prevent 
the initiation of educational measures, 


when completed, add to 
By this 


will, their 


force and definiteness pre- 


secure ind the wu pl ement of the liminary work I refer to the creation 
iene of industries, but the impor- of uniform minimum standards of 
{ ce ot the stud 0 e relation of industrial sanitation and legislation. 
occupation to disease would also be- In as much as the federal government 

me so well recognized that thorough is recognized as the standard-making 
Instruction { subiect would be agency par excellence in this country, 
part of the regular rriculum of it would seem that the formulation of 
medical schools. On portant result the standards referred to is peculiarly 


he number of 
the 


the work of federal authoriti 


adoption ot such S| indards, 


medical care and supervision of large once they are formulated is, of course, 
Industrial pla ts the work of the legislative wuthority 

burnin to the ques of the edu- of the se eral states Lhe adoption 
cation of the veneral public and of of such standards, while not interfering 
workers, this | be considered under with any additional precautions states 
one head for the reason that the latter or municipalities may see fit to en- 
are but a subdivision of the former force or employers of labor or labor 
All are in need ot educ tion in these organizations voluntarily Lo adopt, 


particulars, the only difference being will at once give emphasis, clarity and 
that in the case of workers. the educa- untiormit to an edueational pro- 
tion should be somewhat more spe- pas nda. in that such standards neces- 
cihe to suit the oe Ipatiol followed saril aenine the scope ol the intorma- 

It is plain tl al \\ le we may lea e. tion dissemi ated, ine rease its autl or- 


ed. Accurat 
cl CS 
$ 


Kdueation in 
imit the introduction of irrele 
ial, and avoid the ad 

conflicting measures in 

of the country 
Che history of the educational cam 
paigns of the past, such as, for instance, 
and 


also 


the crusade against tuberculosis, 


the undue mortality of infants, 
that of the present campaign for the 
prevention of industrial accidents, 
furnish us with a number of means by 
which information in regard to indus 
trial the 


occupational complaints may be gen 


hygiene and avoidance of 
erally disseminated 

These summarized roughly are 

1. Permanent exhibits 
including 


2. Travelling exhibits, 


moving pictures 
3. Popular lectures. 

+. Bulletins issued for popular dis- 
tribution by federal, state, local health 
authorities and by private associa 
tions 

5. Popular articles published by the 
Press. 

6. Instruction in public schools 
Exhints.—-The 


hygiene is a 


Permanent museum 


of industrial powerful 
instrument for public education where- 
located. 


industrial 


museums of 
located 


such as the one at Charlottenburg, for 


ever Certain 


hygiene, abroad, 
example, have aroused much popular 


interest, necessitating an increase in 


their funds and enlargement of floor 
space. 

should therefore be under- 
the establishment of 


museums in our important industrial 


Steps 
taken for such 
centers. 
located in New York City. I believe 


that such museums should, in size and 


Such a museum is already 


Industrial 


fiche 


importance, he on 
magnihcent museum 


tory common in our. large 
an interested 


suffi 


of itl 


through which 
Visitors is constantly PASSINS 


ment number of such muse 


dustrial hygiene situated throughs 


\\ ould, 


an important 


the country undoubted], 


pl 
the 


part as centers tor 


spect 


dissemination of information in ré 

to industrial hvgiene 
Travelling Erhibit 

hardly 


travelling 


One need 
point out the efhicienc Vv ol the 
exhibit, in that it 

the people, rather than 


As the 


naturally 


they 


material for such exhibits ts 


limited to the arnount and 


dimensions required for easy trans 
portation, mu h of the success of such 
exhibits depends upon the pe rsonality 
and training of the demonstrators who 
travel with it and the discrimination 
with which it is planned. 

howe 


I know of no other way, 


by which such large numbers of per- 
sons may be reached and impressed in 
means of the 


Moreo\ er, 


travelling exhibits possess the further 


so short a time as by 


travelling exhibit such 
advantage that their subject material 
may he modified to meet the industrial 
conditions of the region through which 
it is travelling. In this way the special 
information needed in the premises is 
As state health author- 
this 


for educating the public in regard to 


disseminated 


ities frequently employ method 


other health matters, the use of such 


exhibits for educational purposes in 


industrial hygiene would be merely 
the extension of former activities 


Naturally, 


a means for 


the moving picture forms 


reaching an extensive 
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audience which has been largely used 
in the past for educational purposes. 
In similar fashion, they constitute an 
important and readily available means 
for popular education in industrial 
hygiene 

Popular Lect Many state and 
municipal health organizations now 
possess a staff of lecturers who deliver 
popular lectures upon health subjects. 
It can readily be seen that it is prae 

able to expand existing organiza- 
tions to provide for the present neces- 
sity for popular instruction in indus 
trial hygiene 

[ pass over popular articles and bul- 


letins dealing with this subject as their 


sphere and utility has become well 


defined through pre\ 10us public health 
activities in other directions 

Instruction in Public Schools.—Pro- 
Visions are made in the public schools 
of most states for the instruction of 
school children in hygiene. There is 
still a tendency on the part of the 
general public to take such instruction 
too lightly, or to regard it somewhat 
in the nature of a fad. Yet all who 
have investigated this subject cannot 
but be impressed with the fact that 
personal hygiene is the most important 
factor in maintaining the health and 
efliciency of the individual, due pro- 
vision having been made to secure 
healthful places of employment. 

In a recent investigation among the 
garment workers of New Yerk ¢ ity, 
made by the Public Health Service, in 
1914. neglect of the prin iples of per- 
sonal hygiene was found to play a 


leading part in the incidence of defects 


and diseases among these workers 


Inasmuch as probably one third of all 


school children will subsequently en- 
gage in industrial occupations, while 
the great majority of males, in this 
country, are employed, upon reaching 
manhood, it seems obvious that the 
proper time to equip the citizen with 
the hygienic knowledge necessary to 
enable him to care for his body prop- 
erly is not after he has entered a given 
occupation, but is an essential part of 
the training of the years of growth and 
development. Real knowledge of per- 
sonal hygiene is quite as important for 
the citizen of the future as a knowledge 
of reading and writing. It would seem, 
therefore, particularly in connection 
with the vocational trend observable 
in the curricula of our most progressive 
public schools, that the courses of 
instruction in hygiene ought to be 
amplified and modified in such manner 
that the instruction in personal hygiene 
shall be thoroughgoing and apply 
especially, not to the present alone, 
but to the future maintenance of the 
body in health, after entrance into an 
occupation 

We must, therefore, consider the 
public school as an important instru- 
ment for improving the hygiene of 
workers of the future. 

Considering immediate measures to 
be adopted for the education of the 
present generation of workers, it must 
be confessed that the outlook is not 
so hopeful in so far as the expectation 
of results commensurate with the 
effort expended its concerned. No 
doubt we must await the advent of 
the succeeding generation for the full 
fruition of our educational measures. 
One would hardly expect busy workers 


of the present, intent upon other 


Education in Industrial Hygiene 


things, suddenly to acquire a lively 
sense of the importance of industrial 
hygiene and attention to the care of 
the body. 


circumstance is the present campaign 


A fortunate countervailing 


in the interests of industrial safety 
which has already prepared the ground, 
awakened the minds of the present-day 
workers to the value of life and limb 
and set in motion a complicated 
machinery for education in the preven- 
tion of accidents. 

The existing apparatus for the pro- 
motion of industrial safety should, in 
addition to the activities of federal, 
state, and municipal health authori- 
ties, furnish a useful nucleus for the 
propagation of education in industrial 
hygiene and the avoidance of occupa- 
tional complaints. Besides this we 
have the various labor organizations 
which should be enlisted in an educa- 
tional movement for the improvement 
of the health of their members. 

There remain the employers of labor. 
The concept is fast gaining ground 
among them that the individual is one 
of society’s precious assets; that the 
condition of his health is not a matter 
of indifference, that it is poor social 
economy to subject workers to avoid- 
able industrial hazards. As a conse- 
quence many employers are now be- 
ginning voluntarily to improve work- 
ing conditions in their plants, super- 
vise the health of their personnel, and 
attempt educational measures among 
them. The conservation of the health 
of workers, the improvement of con- 
ditions of employment, apart from 


purely humanitarian aspects, have 


been found to yield increased efficiency 


and economy in production, have fos- 
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| he 


venture d. t} ere- 


tered the spirit ol cooperation 
predicti well be 
fore, th 


recep? 


employers will be found in a 
titude so far as educational 
measures are cone erned 
What they will ask for, and rightly 
I believe, 
the improvements it is desired to 
effect and the 


carrying them out 


is pres ise information as to 


practical ror 


It is here that the 


means 


establishment of minimum hygienic 

standards will be espe lally valuable, 

as these constitute excellent guides 
There the 


agencies by which such an educational 


remains for discussion 
campaign may be put into operation. 
This campaign must be a cooperative 
enterprise. So far as the federal gov 

ernment is concerned, agencies already 
exist which can contribute their share. 
For instance, the Public Health Service 
is empowered by law to study the dis- 
eases of man and is conducting inves- 
tigations in occupational diseases and 
the relation of occ upations to disease. 
It stands ready to codperate with state 
and municipal health authorities in the 
study of conditions of industrial hy- 
giene insofar as its facilities permit. 
In some state and municipal health 
organizations provision is made for 
the study the 


information in regard to 


and dissemination of 
industrial 
hygiene and the prevention of occu- 
pational disease. 

It needs, therefore, only an extension 
existence and 
call 


simultaneous being a number of centers 


Boards of 


of agencies already in 
coéperation in order to into 
making educational efforts 
education can assist in a material way 
and rey ising t} methods 
] 


hools 


by improving 


of teaching hygiene in publi 
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In the professional world as well as 
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results is improperly apportioned 
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connection with the increasing deathe 
rates between the ages of forts and 
sixty in this co Phis important 
phenomenon has, of late years, been the 
subject of keen analy sis and discussion 
It appears that these are the ages 
where degradative changes in circula- 
tory and excretory tissue, resulting 
from careless management of the 
human mechanism in youth, are likely 
to culminate To sanitation, there- 
fore, whose proper sphere has in 
the past included the prevention 
of infectious disease, the fault of 
failing to prevent these ‘“‘wear-and- 
tear’ diseases cannot be ascribed, 
except as the latter's etiology may 
include microjrganisms as well as 
abusive treatment of the human 
machine Nevertheless, boards — of 
health, seeing new responsibilities be- 
fore them, have turned resolutely to 
the problem of extending their influ- 
ence to include this enormously diffi- 
cult) proposition of inculeating the 
principles and habits of personal hy- 
giene among the general population 
with whom thes deal In other words, 
in addition to their heretofore custom- 
ary task of regulating man’s parasitic 
environment, of shielding him from 
his microscopic enemies, they now 
undertake to teach him to increase 
his physical stamina, to strengthen 
his body defences 

But why should public health agen- 
cies feel it encumbent upon them to 
enter this field of hygiene propaganda 
in the schools and in other community 
organizations? Has no other agency, 
these forty vears, been entrusted with 
the task of developing a physical 


morale of living, of conducting a 


campaign planned to form a junction 
with the operations of boards of 
health? 

There have been, of course, the 
schools in which the young idea with 


its “physical basis” has been supposed 


to receive instruction and training in 
vital fortification. Such instruction 
has, for the most part, been given 
sometimes by the grade teacher and 
the teacher of biology in the high 
school, and sometimes by a special 
class of teachers of nondescript stand- 
ing (speaking of the country and the 
past thirty or forty years by and 
large) called variously teachers of 
Physical Culture, Physical Training, 
Physical Education, “Gym Teachers,” 
ete 

In regard to the quality of instruc- 
tion given by the regular staff teachers, 
it would seem needless to add to the 
existing number of despairing criti 
cisms. Suffice it to say, in summary, 
that it has in the main been ineffect 
ive for three principal reasons. First 
it has been too often preaching, in 
stead of teaching. Second, it has 
usually been unsound. Third, it has 
been largely hypocritical. It should 
be added that such criticism should 
be considered directed, for the most 
part, for reasons that will appear 
later, against the “system” and ad 
ministrative authorities, rather than 
against the personnel of the teaching 
force. 

What of the special teachers ol 


physical training? Theirs has _ bee 


the special task, from the nature of 
the inception of their work, of raising 
the level of the individual’s and so of 
the nation’s vitality. Have they su 
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ceeded? One might say that the 
striking increase in the death-rate 
from all causes but especially from 
organic disease at the middle and 
later age periods in this country as 
ompared with the decrease in Euro- 
pean countries answers the question 
in the negative. For thirty or forty 
years the teachers of physical training 
have been performing their duties in 
the schools, and the young population 
coming to maturity has shown in- 
creasingly the circulatory and excre- 
tory defects which correct personal 
hygiene and good habits of exercise 
are supposed to forestall. 

Let me hasten to add that this is to 

be considered a tentative suggestion 
only, as few would be so rash as to 
suggest that amid the flux of conditions 
in a new country (swamping immigra- 
tion, movements in and out of the 
registration area, etc.) any one condi- 
ion can be singled out and taxed with 
uch failure. This professional 
vroup, the teachers of physical training, 
may by their efforts and in spite of 
heavy handicaps have ameliorated 
the failure. There is no way to prove 
that they have not. 

On the other hand, there is nothing 
to show that they have. They have 
kept no books,* proposed or made no 
extensive, sustained health surveys 
upon which to base their claims for 
public support. It has remained for 
vital statisticians to discover the 
deplorable gap in expectation of life 
it the half-way age groups, and it has 
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been the boards of health, insurance 


companies, social workers, and medi- 
cal inspectors of schools who have 
suggested health surveys to record the 
effects of training in personal hygiene, 
and to be a practical guide to further 
development of that work 

Sanitary science has had its up-hill 
road to travel, its period of small 
beginnings, obstructions of politics 
and ignorance to surmount. If influ- 
ences outside what has been heretofore 
its accepted field have interfered with 
attainment of results, it has made it 
its business to control those influences. 
Thus it has spread to cover bacteriol- 
ogy, chemistry, entomology, engineer- 
ing, statistics, education, medicine, 
and politics. It has made no excuses, 
but has presented its books for public 
auditing showing a balance on the 
credit side. 

One cannot, after all. escape the 
suspicion, hased on these much dis- 
cussed figures for the death-rates at 
the middle age periods, on the absence 
of other statistics to show the prec ise 
effects of the teaching of hygiene in the 
schools, and on inexpert observation, 
that the teachers of hygiene and of 
physical training have, perhaps, been 
teaching classes,—not creating health. 
They may have been engrossed with 
method, and may not’ have been 
“making goods and selling them at a 
profit ’’—for the school child If class- 
room work, no matter how “perfect” 
the technique or how “correct” the 
principle, does not produce the results 
in increased liv ing and working capac- 
ity, then there is no excuse for not so 
altering it, so extending its correlation 
with other agencies of health work, 
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rsonal 


el i’ ! ‘ ‘ 
‘ ryle that Sir produce recog 
ne 

results form only one p se of the worl 
ol ri er ois 


ol i higher pedavo lane: that it 


concerned \\ t} properly 
thie essent elements ol 


action into the child’s phvsical-mental 


moral self, with “fundamental educa 

Such dilator r-splittin ovel 
definition (“speaking feelingly on the 
higher aspects is merely one of the 
dead weights whiel submerygt the 


teacher tl method out ol sight ot 


results Lhe question as to whether 


hygiene includes education, or educa 
tion shall swallow hygiene is prec isely 
as important as the question, “which 
came first, the chicken or the egg 


It matters little whether hygiene he 


called a phase of education (and the 
pedagoys of heart. lungs. and liver be 
injected into the discussion of educa 
tion in its historic sense, if that seems 
to anvone to be a suitable and logical 
classification), or education a phase ol 
hygiene, if results are on record from 
the matter is viewed 


whi hever angle 
It matters less if it turns out that the 


results in eit he r conse erlap, almost 


\\ hat are 


the desired resi Its of education? 


to the point of come dence 


It were a venturesome amateur who 
should enter glibly into a discussion 
that began with the beginning of 
historv. has filled libraries, and which 
approa hes its termination as a limit. 
However, for tentative purposes edu- 
cation is an evolution of the human 


heing resulting. under onditions 


Scr ce ot or imi efherene, that cor 
plements ed cation ind nerenses thre 
probability, tor the average man 
ual, of usefulness, longevitv. and 
happiness 

There is no desire or intention to 


monopolize under the title “hygiene’ 
every activity of the profession o 
phy sical education that can be coaxed 
to show even the slightest trace of 
hygienic squint, nor, on the other 
hand, to establish a pedant and 
unprot table aloofness ol hv glen 
from the education-hygiene complex 
Surely, let there be physical educators 
with high ideals, and mature’ and 
scholarly knowledge of their Muleaster, 
Locke, Froebel, and modern educa 
tional theory. Let them formulate 
the special psychology and ethies of 
gymnastics and play Let physic: 
education prove the connection 
actual fact, as it is doing in certan 
directions, between the training it 
gives and the personalits of its teachers 
on the one hand, and on the othe 
hand lives of concrete usefulness 

thought and action. But what must 
he thoroughly deprecated is the tend 
encvy to merge with non-scientifi 
qualitative, philosophic method of 
education, such things as the “educ: 
tion of the viscera” (viz., persona 
hygiene) which may be more profita 
bly studied by the method of exact 
science and the results of whicl 
expressed in cold statistics. Educ: 
tion and hygiene are complementa 
and interpenetrating in aim and ult 
mate results. But they differ in that 


the methods and expression of results 
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rhe tte re tat | 
‘ Til “ile itive ‘ res 
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‘ ‘ he protic trie bie to 
hab tude « te 
sole to the prevention of disease 
tude of ce CLIVe tt { 
| Nlore etfective school 
sc} ol hv en 
‘ o be congeries of medical 
spection and school sanitation—the 
hook keeping and janitor service ol 
erent It s not to he denied that 


edical inspection and school sanita 
on are in urgent need of improvement 
nd standardized direction at the 
nds of the only agency that is 
ialified to improve and direct them 
hoards of health But it is an error 
to suppose that these things consti- 
te the strategic points of the cam- 
paign Accurate and well organized 
iccounts are indispensable as methods 
successful business They are 
thbricants and ergometers of the busi 
ness engine but “making goods and 
selling them at a profit’’ is the steam 
in the boiler. Likewise making health 
and by the devel- 


opment of persistent habits of exercise 


effective tea hing 
and diet is. the major objective ol 
school hvgiene 

Improved medical inspection ol 


schools. school clinics. school sanita 
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mstitute the chiefest of the three or Hbeheve id 
chief divisions of the subject of field helo S ) . Avr 
personal hvgiene ‘Therefore, pon la teac elo 
these teachers, the responsibility logic- normally to the department of p 
rests of creating effective methods — « ed tio ~. Pha ul 
‘ nstruction in personal hygiene s hes , it 
nstruction which 1S scientifically ipplied phvsiolo em 
sound, which is strengthened instead What } } ‘ ‘ 2 
nullified by personal example, and the ) Ho 
hich “engages” with the other cogs d First 
school sanitation, medical inspection, there has , i of s | 
ete in the machine of organized id tors fo | 
ene of teache ™ mal i of 
this is not a new suggestion It the no ashanie ed 
s made twelve years ago by Seds tie of t] ‘ { ed. 
and Hough,* and by Hough. to supply this de d rather than to 
th an insight and with a convincing enture to create a demand for broader 
er ot expression that have not types Ol schools. to he 
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that time who are now actively en and left th Cl sculated To 
ved in the protession considered icnts ‘ 
That the leaders in the profession of devoid of a » " ’)) 
pl yvsical education appreciate the situ n their tu Phe ‘ 
on in theory, is easily seen Storey of abst e of response » Ho ‘ : 
d phy sical education are identical 
SIO! content of ad re 
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Summarizin thus f nad | 
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unitv, and preventive edicit nedical bent is a distinct po ‘ 
Sanita science 
Medical inspection of schools Su 
make possible iSSIS ind directors of school | ene 
k he nheow 
Svmpto tology teaching methods which are pointedly, 
G. Vital statistics effective, but broad and coéperative, 
In all courses practi il problems ind by their appreciation of and 
should be covered in the laboratory to mensiure the results thre 
vork There should be sanitary sur seeking, should be expected to leave 
veys of school establishments. visits to the whole lump of hygienic instruct 
board of health laboratories, practical jn schools 1 other organization 
vork in assisting in school medical Christiar \ssociations, Boy Seout 
spection, exhibits of outfits sent out = clubs and societies of older men ar 
publi health laboratories. and of women, and the military tran 
the literature, cards of instruction and camps of the near future It should 
notiheation, test charts. blanks. ete } 
that are 
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teachers j 
states and 
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Inspection product is to he 
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who wish to qualify for expectation of life and increase in 

eventual work of greater respons bil working capacity at the middle age 
ties, there should be courses leading to pe riods 


advanced degrees. Im con binat on ofr hy broadening and deep 
not, with medical training of t} function of the teas her ol pl Vs 
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| e in the call, t se twelve vears the ovmnastics, and play, 
een unable to iso broadly qualified to 
actice T ‘easons already supervise tiie teaching 
entioned When demand comes ene and to assist In n 
hool ad ition handling t na sanitation 
twent thousand children, tor three broader demand comes 
te hie if phvs riled ition to supe! scl ble and 
se the ork of five ! madred teachers { Li eate such a dem 
In gymnastics and dancing, teachers mind he edueational 
qualify oO a e thi h so mucl ina Vs | edueators 
routine ie I hh pressure It is not that graduates of norn 
pra t vie hefore he education of phvst education he 
school administrators has reached a carry the r full share in the 
more enlightened level. for the normal vo! ! vorlene of the 
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LSPUDY OF METHODS FOR DETERMINING 
AIR DUSTINESs. 


INTRODUCTORY 
HE exce ssive prevalence of tuber 
culosis and other respiratory 
affections among the workers 
n dusty trades is amply demonstrated 
statistical data In order to ob 
a clearer understanding of the 
mounts of aerial dust that are harm 


ful and hence help to allay the dangers 
ot dusty occupations through the 
nedium of regulations bearing on 
personal hygiene and protective de 
ices, It is essential to study by analyt 
il methods the dust content of the 
itmosphere Numerous — procedures 
ive at various times been proposed 
it the very diversity of these methods 
is made the comparison and the 
nterpretation of analytical results 
nost perplexing. Furthermore som 
procedures are very limited in their 
pplication It has been the pu 
pose of the present study to inquire 
nto the merits of certain of the most 
promising methods with the idea of 
selecting one which can be recom 
mended as a standard method for 


ordinary ventilation investigations 


Mertuops tHat Have Been Usep ro 
Dust DeTERMINATION 
Without entering into too great 


detail there may he listed here some of 


Joint Direction of The Ni Vork St 


COLEMAN, and Harry (¢ Warp 


VM useu f Natural H 


the dust analysis methods which have 
at one time or another been followed 
1. Exposing oiled plates to the air 
for a definite time, washing the plates 
with oil and comparing the color with 
dust and oil standards Phis method 
is mainly applicable to soot and smoke 
Liefmann | 

2. Revolving a syrup covered paddle 
wheel in the air and noting the result 
ing discoloration of the white blades 

3. Drawing a measured amount of + 
air into a small chamber and rarifying ) 
the medium thus causin a deposit 
of monsture on each dust parti le 
present Lhe intensity of the fo 
created is then compared with trans 
lucent glass standards (the Koniscope 
Aitken) (2 

t. A modification of the Koniscope; 
the dust particles in this ease bein 
caught on a glass slide and the mois 
ture droplets counted (Dust Counter 
\itken 

5. Passing a measured amount of 
air through a eylinder in which is in 
serted a shallow dish, coated with 
glycerin. As the air stream is pro 
pelled against the dish, the heavier 
dust parti les are caught on the gly 


erine, the air and lighter particles 


passing on around the edge of the dish ! 
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Phe e inted 
‘ (, hea 
Rowe 
G. Suspe ‘ 
thie i eve ‘ 
d 
Whipple dW 
of 
thie ‘ fue 
th oil dl hye le 
dust and oil standards Phis method 
is used for the determination of soot 
Rubnet | 
S$. Filtering a measured amount of 
ur through cloth and comparing the 


discoloration with a set of cloth stand 
irds Podd 

9 Filtering a measured amount of 
air through collodion wool, dissolving 
the wool in ether and counting the 
party les in a small quantity of the 
liquid (Hahn) (1 

10. Filtering a measured amount of 
air through sugar or resoreim, dissol\ 
Ing in water and counting the particles 
in a small portion of the sample 
Winslow & Baskervill 7), Lanza 

11. Filtering a measured amount of 
air through fine mesh wire cloth with 
subsequent bubbling through water 
and then determining the weight of the 
solids collected This method was 
used for determining the dust in flue 
gas (Klem) (9 

12. Filtering a measured amount of 
air through cotton wool and noting 
the increase in weight (Duckering (10), 
Ditman (11 


13 Filtering a measured volume of 


I s also of terest 
cle Cs cl ha ( 
‘ rinciple h do. 
() ese Is centrif e 
We el.os. Hygienic Laborat 
( sti Ss Ih sa 
t Phe whirling of a cylinder 


t} extended tubular arms on | 


vertical axis causes a current of an 
to pass down an aperture at the axis 
nto a vlass tube whose walls are lined 

Or velatin, and thence to 


d out through the tubular 
The centrifugal action and 
the lessened velocity through the 
glass tube causes the suspended matte 
to precipitate against the walls The 
subsequent incubation of the tube 
permits a growth of colonies where 
the individual bacteria have alighted 
and these colonies are readily counted 
with the naked eve 
\ modified form of the above dey ice 
involving the centrifugal principle 
but with greater air capacity was 
devised for the Commission by Wal 
lace & Tiernan, of New York City 
This apparatus had a metal bowl of 
eight inches diameter and 6 inches in 
height whirled by a direct connected 
motor mounted on a verticle shaft 
The entire equipment weighed 38 
pounds. So many difficulties devel 
oped n the use of this apparatus such 
as the varving motor speed, the diff 
culty of removing the dust from the 
interior of the bowl, together with its 


general cumbersomeness, that further 


Vilethods 


experimentation with it was not 
deemed expedient 

The precipitation of dust from flue 
as onto a high tension parte has proved 


\ pote 


necessity tor 


iseful on a prac tical scale 


tial of volts Is 


LO.000 


this action. The application of this 
principle to the sampling of small 


quantities of dust has been the object 
of some study hy Doctor Maemilla 
of the New York ¢ ity Health Depart 
ment 

lhe luminosity of dust partu les in 
light is familiar to 


a strong heam of 


every one The authors endeavored 
to construct a device which would 
permit the direct counting of the 


this did 


extension 


particles on a light beam but 
successful An 


of this idea involving the photograph 


not prove 


Determining An 


Dustiness 

noe « t hie ly nous part eS ser it 
les to the light bea s 

e little attention bv one of 
Colemat but the difficulty of 
preparin standards for comparison 


and the elaborateness of this procedure 


adiscoura ed ( ed etl 

It is impossible in the short space of 
this paper toenumerate the advantages 
and shortcomings ot each ol the pro 
cedures wi ich have heen desc ribed 
It will be sufficient to touch briefly 
upon the underlying prim iples of 


and estimation involved 
dust 


two steps | 


sampling 
| he dete ri 


ination of the con 
tent of air consists of 
measuring the quan 


Lhe meth 


classified readily 


sampling and 
titv of dust in the san ple 
he 


ods cited 


under two main processes of sampling, 
viz., precipitation and filtration The 
once the 


employe d 


measures to be 
sample Is collected include ] notin 
the cloudiness ot the sample, ol thy 


turbidity if suspended in a liquid, or 


noting the 


drv filter 


lor Or discoloration or a 


pad: (2 


weighing the 
counting the particles l itll all 


q lot portion ot the sample 


centrifugal and ele 


sampling by 

trical precipitation has not been suf 
ficiently developed to receive com 
ment Precipitation vravity as 
illustrated by Method No. 6 proved 
very successful for the particular 
study before the Whipples, but the 
long time nece ssary to secure a we igh 
able sample renders this method 


1 | 
¥ 
; 
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suitable for ordinary building inspec 
tion work 

Precipitation, as illustrated by the 
(;raham-Rogers plate collects but the 
larger dust particles, and as it is these 
larger particles which are probably 
more dangerous to the mucous mem 
brane the originator of this method 
helieves that what 


weakness in this method is_ really 


apparently a 


an advantage. With this sampling 
method, however, the estimation of 
the quantity of dust is limited to 
counting 

Precipitation of moisture on the dust 
particles by rarification of the air, 
a pring iple developed hy Doctor Aitken 
in the Koniscope and the Dust Counter, 
may be criticized because of the small 
ness of the sample measured Further 
objection is found in the subsequent 
methods of measurement The fog 
of the K oniscope is difficult to stand 
ardize in absolute units and the size 
of the dust particles is entirely lost 
ht of in the dust counter for 
each infinitesimal particle collects its 
moisture droplet and is thus given 
equal weight with the large parti les 


in the resulting count 


) Sampling by Filtration 


Filtration is as a rule a slow process 
depending, of course, on the fineness 
of the filter. The smaller the mesh 
the greater is the resistance to the air 
flow and hence the longer must be the 
sampling time. ‘The coarser the mesh, 
however, the less is the efficiency of the 
dust removal It is in the proper 
balancing of these two factors that the 
success of any filtration method must 


rest 


The wire mesh sereen is suitable 


only where great quantities of dust are 
present as in garbage reductor stacks 
The cloth filter collects only the large: 
particles of dust and this amount must 
be estimated by discoloration rather 
than by weighing. Those particles 
whose color is most sharply contrasted 
with that of the filter may influence 
the final result much more than parti 
cles whose mass may be greater but 
whose color is less conspicuous 

The heavier paper pad is more 
efficient in removing dust but its 
lesser porosity cuts down the rate of 
sampling. The weighing of a samplk 
collected by this means is interfered 
with by the excess moisture in the 
filter itself. The actual weight of 


dust is determined only after tedious 
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drying of the filter to constant weight 
before and after sampling 
The soluble filtering media-collodion 


wool, sugar, resorcin are used usually 


in conjunction with subs quent esti 


thal 


tion by counting. In addition to the 
limitation upon the size of the s mple 
mposed hy the resistance of an in 
soluble pad there is also associated 
vith this method an error due to the 
inevitable dust content of the filterin 
material itself The size of this error 
s not easy to estimate and hence it 
dificult to make accurate allowance 
for in the total dust count 

The use of water as a filtering 
medium is a slow process if the air is 
drawn through in bubbles, and, unless 
the bubbles are small, dust is apt to be 
entrained and pass through untouched 
When, however, air is passed through 
a spray or curtain of water, high ef 


heiency is possible with very little 


resistance Furthermore, by sampli 
large volumes of air in this manner it is 
possible to determine the weight of 
dust as well as the count and turbidity 
This last procedure has received 


ery thorough investigation by the 


authors and was described by one of 


us (Palmer) at length in the issue of 


the AmerRICAN JOURNAL oF 
Heravtu for February 1915 (14 


fue MerasvurRING or Dusit 


When the dust content is observed 
directly as in the beam of light the 
sampling process is eliminated Short- 
ening the procedure in this manner is a 
point in its favor but very little has 
heen done along this line 

Kstimating the dust content in a 
sample by the color or dis ration 
produced is much the simplest method 
of estimation once the standards are 
prepared but this method is very 
limited in its application and is open 


to grave objections as already men 


tioned It is impossible in this way 
to compare amounts of dust unless 


their color and texture are identical 
This colorimetric method is peculiarly 
suitable for the determination of soot 
and smoke, but it is not suitable in 
comparing amounts of dust from dif 
ferent factory processes Again, the 
preparation of the standards is not a 
simple task for there should be a sep 
arate set of standards made up from 
each type of dust to be measured 
Weighing is a more exact procedure 
but the extreme lightness of dust makes 
it imperative to sample large volumes 
of air in order to yield a weight of dust 


that is within the sensitiveness of the 


ordinary laboratory balance. Weight, 


| 
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however, merely gives a picture of the 
entire mass It fails to tell us any 


thing ol the size of the dust particles, 


information which is of no little value 
when comparing different) types of 
dust 

(Counting with the aid of the micro 


scope permits, as does weighing, the 
expression of the result absolute 
units Counting, however, is a labo 
rious and often a gravely inaccurate 
procedure It is sometimes very dif 
ficult indeed to discriminate between 
a dust particle and irregularities in 
the glass slides \s the number of 
dust party les floating about is very 
yreat even in air which may seen 
exceptionally clean, it is only possible 
to count the dust in a verv small 
portion of the sample he amount 
in the whole sample is then obtained 
by a conversion tactor If this con 
version factor is large then errors in 
the count are magnified Because of 
the difficulty then in counting accu 
rately and in making an accurate 
allowance for the constant error of 
dust in the filter and on the slide, it 
is essential to make the conversion 
factor as small as possible and this ts 
best done by making relatively large 
the volume of air sampled 

Phe number of particles in the field 
also influences the accuracy of the 
count \ sample with relatively few 
particles, less than 10° per quarter 
field, will be counted with greater 
accuracy than a sample having several 
hundred to a quarter he ld 

The count by itself tells but one 
story of dustiness as does weight by 
itself Both are needed for the in 


terpretation of air dustiness The 


ne lint floating in a carpeted room 
would have a high count but would 
weigh little In direct contrast is an 
atmosphere laden with marble dust 
Here the count would be relatively 


much smaller than the weight 


Part | 
erHops SELECTED FOR Stupy. 


\fter considerable preliminary ex 
perimenting guided in a large measure 
by the recommendations of the Com 
mittee on Standard Methods of Air 
Analysis of the American Public 
Health Association as described in the 
report for 1912 (4). it was decided to 
make a direct comparison of three 
sampling methods which seemed to 
possess certain distinct advantages 
over other methods The three in 
question included the sugar filter 
operated in) conjunction with the 
Wallace & Tiernan pump; the Gra- 
ham-Rogers plate, also operated with 
the above mentioned air pump; and 
the water spray filtration apparatus 
set photographs 


Technique 


The procedure consisted in setting 
up the three types of apparatus side 
by side and collecting air samples at 
approximately the same time. This 
plan was the fairest that could be 
arranged but it must be borne in mind 
that even under these conditions the 
air sampled by each machine was, of 
course, not identical. The opening 
of a door or a window or the passing 
about of people would at times give 
rise to air currents which in the 


opinion of the observers caused some 


dust content of the 


different n 


iriation in the 


r drawn into the achines 
Furthermore the sampling time for the 
minutes, 


methods Wiis 12 


feet 


rst two 


ree cubic 


being pumped. As 
these 


t one pump was available, 


ethods could not be operated simul 
taneously, but had to be taken in turn 
sampler passed 3 


The water spray 


ibic feet in 1 minute 
Attention is drawn to these various 
ditference 


possibilities for legitimate 


n the final result not so much to ex 
ise the irregularities that occur as to 
the 
ecurate sampling of air is a difficult 
atter. It is thing 


sampling of water for a 


make it clear to the reader that 


quite another 
from the 


bacterial count, for water is much more 


homogeneous than air and the dis 
tribution § of suspended matter and 
chemical constituents is much more 


niform. 

Che sampling places included a hat 
fur factory, a burlap-bag factory, a 
sorting shop and a pearl button 
iwctory. The dustiness of these places 
f course varies from day to day and 
from hour to hour depending on the 
particular work then in progress 

The ordinary routine consisted in 
devoting the mornings to sampling and 
the 


laboratory and « arry ing on the analy SIS 


then returning the samples to 
there in the afternoon 

Owing to the limitations of two of 
the 
these 


based on the resulting count per cubic 


the methods comparative ef- 


hnciency of devices was to he 
foot of air sampled. 

The 
counted directly under the mi roscope, 
Ten 


Graham-Rogers plate was 


being used. 


the 2 objective 


3 


Nilethods for Determining Air 


Dustiness 


representatl reas equal “VA 


vere counted and the ave ‘ 


multiplied by the number of sucl 


areas on the plat The total count 
for the san ple thus obtained was 
converted nto the count pel cubie 


foot oft alr 


Phe standard procedure was followed 


for each of the other two methods, 


, field or 0.95 sq. mm being the area 


examined. In counting, five sizes of 
parti les were distinguished, viz 
1. Large masses about 100 standard 
units (.04 sq. mm 
2. About 25 standard units (.01 sq 
3. About 1) standard unit 
sq. mm 
t. About standard unit (.6001 sq 
mm 
5. Dust too fine to count but whose 
presence Is noted by a mark 
This scale may seem somewhat 
arbitrary and unevenly graded, but 
its selection was based on some pre- i 


liminarv counting which showed that 
these divisions provided au convenient 
and that 


vraded areas could 


grouping for the eve more 


refined or evenly 


not be readily recognized 


tnalytical Data 


is presented among other 
data. a list ol the samples collected. 
of air sampled, the time of 


ec of 10 ( ounts for 


the amount 
sampling, the averag 
rticle per : field, the actual 


each size pa 


average count per « ubie foot of each 
size and the total count per cubic foot 

Eighteen collected 
with the sugar filter, 21 with the water 
spray filter and 8 


Rogers plate 


samples were 


with the Graham 
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\ serut of this table reveals the sugar filter and the spray sal 
several interesting facts, namely: (1 pler which are justly comparabl 
the counts th the Graham-Rogers samples that have been taken at 
plate are very much lower than those proximately the same time and in th 
fro. the other two sar pl rs: (2) the same place In 5 out of 7 instances 
bulk of the particles belong to Class 4; the average count for the sugar filter 


the counts with the sugar filter are higher than for tl 


usually greater than with the water paratus 


ie water 


spray ay 


Expressing the different a 


spray sampler +) the amount of air erages as ratios, the sugar filter count 
sampled is universally greater with the being valued as 100, the average of 
water spray sampler than with the the water spray counts is 71 per cent 
other two methods. see Table II). 


In order to obtain a true measure of Selecting 
the relative efficiency of these three rect comparison 


sampling methods there have been the w: 


rABLE I 


COMPARISON OF AVERAGE COUNTS WITH SUGAR 


iter 


METHOD OF SAMPLING 


Av. cu ft \ count 


Pla > sample. per } field 
Spray 12 
B \ 12 Sugar 26.4 
Spray 
\ Sugar 
Spra 18 6.4 
Ras \ 19 Sugar ( 17.9 
Sprav 60 14.5 
\ug. 20 Sugar 
Spra 60 20.7 
Pea Aug. 25 | Sugar oy 
Spra 10.4 
Sugar ( 34.0 
Spra 6 $.5 

Av. cu. ft. air sampled Sugar, 5; Spray, 34 


those 


spray 


ILTER 


907 
660,000 
527,000 
240,000 


917.000 


530.000 


319,000 
271,000 
124,000 
266 000 
104.000 
340.000 


$45,000 


figures 


wl 


rere 


is possible between 


apparatus and the 
selected in Table II those records from Graham-Rogers plate as in Table ITI 


AND WATER SPRAY 


100 


101 
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R vith sug 
Ay. count t 100 
10 
LOO 
100 
\ | 71 
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it 


dus 
plat 
no} 


vay 


rABLI 


riik WATI 
ROGERS 


at the eounts from 


ist |] per cent ot 


percentage 


forme! line 
“Ratio” Is a 


of the Plate Count divided by 


rked 


Spray ( ount 
the microscopl count basis, 
refore. the proportionate rating 


he three ty pes of samplers with the 
for 


for 


filter at 100 1s 71 per cent 
water spray and 0.7 per cent 


Graham-Rogers plate 


Plate 


lable LIL it is seen that while 
ll the 


some action, 


Let the Method 


rom 


t particles of sizes escape 


e there ls selective 


smaller particles being lost then 
e. This 


finding bears out in a 


iat the originator of the method 


ey termining 


\ 1) stines 150 
R SPRAY SAMPI \ » THE GRA 1 
PLATI 

count emphas es the thre il 
particles lire t t ‘ 
Koniscope which es 
to the minute particles 

But even though the proportion of 
the s iller size pa ticles . ( 
less in the 1] te ethos ‘ 
numbers this smallest group, Class 4, 

LKeS Ip ove eent tive 
total plate count Hence the | t 
efhicien occurs in the group 
highest count and consequently ai 
conclusions formed from comparative 
counts made with this method must be 


very arefully framed 


It 1S helieved that fiuctuatio 
rate of air flow past the plate 
temperature and humidity 
have much greatet nfluence } 


Methods for 
| 


4 
4 


| 
3 


L060 The American Journal of Public Health 


he count in this than in the 

othe etl is 
() ‘ \ugust 9 see 
Table I the natural gravitation of 
virticles to a plate exposed for the 
ime length of time that it took to 
collect a 3 culne foot sample with the 


air pump gave a count 65 per cent 
of that with the pump sample 

Phe distribution of particles by 
sizes for each of the three methods is 
pictured in Table IV, which is a sum 
mary of the percentages presented in 


Fable I 
PABLE IN 


PERCENTAGE DISTRIBUTION OF PAR- 
ric LES BY SIZES 


Met 
l 4 
Sug 0 2 
Sp 0 2.8 
Plate 10 SO 


From this it is seen that whereas 
the plate method introduces the select 
ive action spoken of there is no 
difference in this respect between the 


other two methods 


/ fiect Ss Sam pte on {ecurac y 


€ ount 


If then we should conclude our case 
on the basis of the foregoing figures it 
would appear that the Graham-Rogers 
plate lets 99 per cent. of the dust slip 
by and that the water spray filter is 
not any where nearly as reliable as the 
sugar filter. A further analysis, how- 


ever, is illuminating 


Attention has already been calk 
to the relatively much larger air sar 
ple collected with the water spl 
apparatus That the size of the sar 
ple had a disproportionate influet 
on the count was felt by the autho: 
in the early part of this work and tl 
belief was later verified 

Samples of varying amount wer 
ace ordingly taken in the same enviror 
ment using each sampling method 
turn he influence of the volume of 
the sample on the resulting count 
shown strikingly in Table V. The 
smaller the sample the greater is thi 
resulting count per cubic foot 

To account for this peculiar resull 
let us review the methods of sampli v 
and the caleulations involved in eac! 
of these methods to convert the micro 
scopic count into parti les per cub 


vot 


In the sugar filter method, the sug: 
and its contained dust is emptied int 
a test tube, the adapter rinsed wit! 
distilled water into the test tube and 
the water made up to 10 to 15 ce. t 
act as a solvent for the sugar. Fron 
this test tube, which is well shaken 
one cubic centimeter transferred 
with a pipette to a Sedgwick-Rafter 
cell. This cell, whose dimensions are 
50 mm. by 20 mm. by 1 mm. deep, is 
then placed under the mi roscope and 
moved about so that 10 representative 
areas each }{ field or 0.25 sq. mm. i 
size are counted. The area is meas 

ured off by the micrometer in the 
eyepiece and the average count of 10 
such areas is the figure appearing 

the columns of Table I. No allow 

ance was made for the dust in the 


sugar as several examinations at the 


Methods for 


rABLI 


900 


2400 


beginning of this work had shown this 
to average less than 1 per } field. 

In the case of the water spray ap 
paratus 40 cc. of water are placed in 
the bulb and the loss by evaporation 
is made up from time to time in order 
After 
sampling, this water with suspended 
dust a bottle and the 
bulb is rinsed several times with dis 
tilled The final 
water is then made up to 90 or 100 cc 


to keep the air flow constant 
is drained into 


water. volume of 


One cc. of this sample is then trans 
ferred to the Sedgwick-Rafter cell and 
counted in the usual manner 

The Graham-Rogers plate is smeared 
thin film of 


with a glycerine to 


retain the dust particles hurled against 


Determining Ai 


Dustiness LOG] 
\ 
\ 
wn 
\ 
124.00 
wh 
On 
24,1 
13.500 
\ I 
780.000 
74.000 
4.000 
Loo 
Oct er 27 
662.000 
000 
122.000 
6 134.000 
it. This plate is counted directly 
under the microscope 
To convert these counts in the area 


marked off by thie 


micrometer eve 
piece into particles per cubic foot of 
air, it is necessary to know the volume 
of the liquid sample and the quantity 
Phere is, of 


course, 


oft air sampled 


no allowance to be made for water 
volume with the plate sampler 

Thus to take the figures in Class 4 
in the first sample for the sugar filter 
on August 9 (see Table | 


sion formula appears as follows 


the 


4x 1000 15 
x 20,000 


862,000 particles per cu. ft 


( feet of ( 
~ ~ 
i 
G 
41) 
0 
) 
15.0 
) ) 
i 
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here ‘ field 
Oo | ersion 
‘ through the 
microscope (the cell being 1 dee] 
or to cubie millimet le « 
ned. 1.000 ‘ ‘ { te 
cubie eters he onl 
meter te na the 
cubic feet of the ple 
The corresp leulatne 
18.7 x 4x 1,000 x 90 
x 
15 
particle per cu. Tt 
correspond priate eount 1s 


computed is fol] 


LOx4x LSIO 
2,415 


particles per cu. ft here 1,810 is the 
number of times the area counted goes 
into the entire area of the plate 

lo illustrate further how the con- 
stant error due to any or all of the fol- 
lowing causes—dust in the sugar or 
distilled water, dust on the glass cover 
slip, on the lens of the mi roscope, 
imperfections in the glass slide or cover 
slip, which look like dust particles 
may affect the resulting count, let us 
refer to the calculations for the sugar 
filter. If there were no constant error, 
or no dust particles included in the 
count except those actually a part of 
the sample, then the count of 862,000 
is correct. If, on the other hand, 
there was a constant error of 10 parti- 
cles per } field the actual count would 
be 43.1 minus 10 or 33.1. The corre- 
sponding total count per cubic foot 
would in this instance amount to 
662,000 particles. 


The accuracy of the resulting count 
then rests largely in the correct estu 


tion of the constant error and it 1S not 


possible to ike this estimate wit 
devret ol issurance In tt 
| tofo e te nad is 
stated that contro co ts on « 
sol ed suvgal ere less thar one pel 
field Subsequent control counts 


throughout the progress of this stud 
have been as high as 30 per } field 
have averaged between 10 and 15 
Being unable then to correctly esti 
mate the error it is only possible to 
increase the accuracy of the count by 
minimizing the effect of this error 
This can be done by sampling large 
volumes of air so that the number of 
particles appearing in a } field is corre 
spondingly greater 

Thus if the quarter field count 
one instance is 15 the resulting count 


lox4x1000x 15 
is 800.000. 


The constant error we have found 
lies somewhere between 0 and 30. If 
it is zero then the above count is cor 
rect If the error is 15 then the actual 
count would be zero. 

Now if by increasing the volume of 
air sampled ten times the quarter 
field count is 150 and we subtract the 
maximum constant error of 30 we get 
120 as the corrected figure. Uncor- 


rected the resulting total count is 


150 x 4x 1,000 x 15 


80 


300,000. 


With the corrected figure, 120, the 
corresponding total count is 240,000 
In the first instance there is a possi- 


bility for an error of 100 per cent. In 


= 


Methods for Deter 
le is but 20 per c 
With the nitude « 
nd it Is 
en of ditferent s ‘ 
not he ac i tel le 
juart el uunts ‘ 
the re 10.) Refe 
ble [Tu ill be noted t] re 
two opportun ties 
the sugar filter and the spray 
‘ s hb ‘ 

\u t | i August 27 On both 
these the ethciencyv§ of 
spray filter compares most favora 

th the sugar filter, the erae 

s on the first date being 1,530,000 

the spray and 917,000 for the sugar, 

nd on the second date, 345,000 for 
the spray and 340,000 for the sugar 


‘ ary Ri itis Cit 
Vethods St 


lo then the esults of 
the foregoing experiments it is felt by 
e authors that 

Graham-Rogers plat 
ethod is too 


sampling method to 


Summarize 


+} 


ineflicient is 


give results with 
different types of dust that are at 
comparable. 

2. The Water Spray apparatus Is as 
efficient for practical purposes as the 
sugar filter 

3. The Water 
superior to the sugar filter in 

a) Making possible the collection 
of larger air samples in the saline period 
the 


accuracy in the count; 


spray apparatus 


of time with attendant greater 

b Providing a sample whose dust 
content can be estimated by turbidity 
and weight as well as by counting: 


c Being somewhat more portable 


(O53 


\rmed i the data gathered 1 
this preliminary study it was now pro 
posed to determine the eneral use 
fulness of the water spray apparat 
The analysis of the sample was to 
include estimation by the microscopi 
ount, weighing the solids afte hit 


ion through a Gooch crucible and 


turbidity 


of the liquid 


wains Known standards 


f Dust by 7 


Lhe analy 


first in transferring the sample, 90 c« 


ti al 


routine COl 


n volume, to a 125 ce. round gla 

stoppered bottle The turbiditv was 
first measured by holding this bottle 
up to the light alongside of one of the 
standard bottles and identifying it 


‘This meas 


( rude it if 


with the nearest standard 
ure of turbidity is very 
was not thought worth while to spend 
time in refining this part of the worl 

The turbidity standards were made 
ip according to standard methods 


mixture of 1 gram of 


vhich specify a 


\ lus 
\\ & 
\\ 
\ 
~ 1) \. 
\\ 
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This method was preferred to the 
ecommended procedure known as the 
Jackson method in water nd sewage 
inalysis worl 

The diflficultv encountered in at 
tempting to evaluate the turbidity of 
a liquid with light-colored solids against 
one vith dark-colored partn les was 
verv great We beheve that to in 
crease the accuracy of this work 
special standards should be prepared 
for each type of dust analyzed, the 
standards themselves ben made up 
from the dust which is being meas 
ured 

In the manner in which our readings 
were made we feel that a sample read 
as 30 was nearer 50 than 10, that a 
sample read as 200 was nearer 200 
than either 100 or 300 but we should 
not attempt to give them any closer 


evaluation 


Mi rOSt 


Following the reading of turbidity 
l cc. and sometimes several cc. of the 


sample were removed for the micro 


al of Publi Health 


\ control count on the water and slid 
ude at each analysis and 

ance : ( ide for tl | 

\l 


f the sa role 

tered | i ible 

et is | 
Ite ediment were then dri 
1 hou n oven at approximat 
\ unber of determinat 
proved that this treatment as sufi 
cient ithout additional drying Lo 
veights constant to 1 milligran 


During the months of septen bet 
October and November, 56 sample 
were collected from the follow 
places—open air, iron grinding root 
mattress renovating factory, dep: 
ment store basement, business offi 
a hat fur factory, a feather dry 
room where starch is used, a pe 
button cutting room, a subway stati 
a marble polishing room, a rag sort 
shop, and a school lunch room Phi 
volume of air sampled varied from | 
to 420 cubic feet \ summary of t 
results of these analyses is presented 


in Table VI 


Di MS f Analytical Ri sults 


It will be noted in this table that th 
sampling places have been grouped 
roughly in order of dustiness as judged 
by the observer and that there ts 
general a higher count, a greater tu 
bidity and a heavier weight in th 
dustier places. This will be better 
shown in Table VII, where these 


fivures have been averaged 


/ Dust S 

| 

| 

| 

| 

| | 
| | 


Methods for Determining Air Dustiness 1067 


TABLE 


(,rou 
I Count per cu. ft 


observers’ classification 


Not dusty 120,000 
Dusty 3,900,000 
Very dusty 1.200.000 


The most significant feature about 
Table VI is that the relationship be- 
tween count, turbidity and weight is 
not constant for all dusts but varies 
with the type of dust. Taking, for 
instance, the entire lot of samples, it 
cannot be said that a very dusty place 
always has an excessive number of dust 
particles, a high turbidity or a great 
mass of dust as judged by weight. 

Thus the rag sorting room is a very 
dusty place where the weights vary 
from 3.3 to 7.9 grams per million 
liters, yet the counts run from only 
200,000 to 600,000. On the other 
hand the iron grinding room seems less 
dusty to the eye and nose vet its 
weights are about the same and the 
counts run from 3 to 50 million parti- 
cles. These differences are of course 
explained by the size of the particles, 
their density and their color. The 
light-colored dusts seem dustier in a 
dark-tinted room than the dark-colored 
dust. This will evidently explain why 
the subway and iron grinding samples 
were not placed in the “very dusty” 
class although the analysis shows the 
dust content to have warranted this 
rating. Again the dust particles in 
these two places are very finely divided 
and there are more particles per gram 
than is the case with the rag dust. 

What appears to be the most irregu- 


Vil 
Turbidity pet Weight (grams per 
100 en. ft million liters 
14 4 
120 2 0 
1000 27.0 


lar finding is the small amount of dust 
collected from the pearl button factory 
which was described as dusty. This 
is undoubtedly due to the fact that the 
room in the neighborhood of the grind- 
ing wheels seemed dusty but that due 
to the constant wetting of the wheel 
and the removal of dust by means of 
a local exhaust system it is probable 
that very little dust was disseminated 
into other parts of the room. As the 
dust sampler was not located imme- 
diately in the range of the grinding 
wheel, it did not catch that dust- 
laden air which was apparent to the 
eye. Furthermore, because of their 
greater size there would be fewer 
particles for the same weight than 
with the iron dust. 

The extraordinary weight of the 
starch samples and their comparatively 
small counts are also largely explained 
by the inability to obtain well mixed 
samples with the pipette because of 
the heavy turbidity of the liquid. 
Furthermore the starch particles are 
very large and their number per gram 
mass is slight compared with the 
heavier dusts. 

The comments of the analyst on the 
general appearance of the dust parti- 
cles under the microscope are given 
here as bearing on the above explana- 


tions. 
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Di ption of Mier pic Appearance 
Dust from Verious Sources 

Out of Doors, Uptown—-Mostly min 
ute and round 

Out of Doors, Downtown—-Large, very 
opaque and irregular Pendency 
to cluster 

Business Very small. Occa 
sional fibres 

Dept Store Basement— Irregular 
Mostly fibres and lint 

Pearl Button Factory Small, mostly 
round and uniform 

School Lunch Room (D Particles of 
every description, mostly small 

School Lunch Room Ie 


every description, fibrous. angu 


Particles of 


rABLI 


CLASSIFICATION OF DUST PARTICLES 
SIZES. PER CENT 


\ te Ar 04 
‘ i) 

ess offic 0 0 
Dey store base 4 0 
Pearl button factor 0 

hr m iD 0 

neh room } O5 
Marble polishing r 0 0 

~ VAN tat OY 
Hat fur factory OS 
Rag sorting shop 0 O02 0. 27 
Mattress renovating roon 0 01 0.10 
Str } ym 


lear round, dots, transparent, 


opaque ete 


Marble Polishing Room—Large, very 
irregular and arranged in clusters 

Subwav Station Mostly small, brown, 
irregular and jagged 

Iron Grinding Room—-lIrregular and 
jagged Look like iron filings 

Hat Fur Factory—Small, irregular 
Few hairs 

Rag Sorting Shop—Mostly fibres, some 
verv long Irregular lumps and 
groups 

Mattress Renovating Factory \ll 
sizes, including fibres, hair and 
lint Many infusoria 

Starch Drvu Room Large oval 


round ina very regular 


FROM DIFFERENT ENVIRONMENTS BY 
OF TOTAL COUNT 


( 

04 Very s 
2.58 | 97.4 Larg 
Ve sma 
2 s Lint. Irreg 

4 Reg ul ~ 
2.0 9 
1 ¢ \ S1Z6¢ is 
71 2 sma 
1 6S 9S 14 =ma 

83. 95.88 Long fibre 
1 of OSS All sizes 
74 Regular. Larg 
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The division of the particles into 
the five classes of sizes fails to show as 
much variation as is suggested in the 
previous table of comments. This 
is because the variation in size occurs 
largely within Class 4. The propor- 
tion of the other sizes is about the same 
in all cases. The size table is pre- 


sented for reference. 


lyreement in the Variations of Count. 
Turbidity and We rght. 


Attention has been directed in the 
preceding pages first to the apparent 
irregularity in the relationship of 
count, turbidity and weight, and the 
explanation for this, and secondly to 
the agreement of these different meas 


ures of dustiness for any one tvpe ot 


ticular sample by the weight, se ondly 


by averaging the resulting ratios for 


all the samples in the group, thirdly by 
noting the departure of the individual 
ratios from the average ratio, fourthly, 
by adding the departures regardless 
of sign and getting the average, and 
fifth by dividing the average of the 
unit departures by the group average 

If differences in count are accom- 
panied by proportionate differences in 
weight, then the ratios in Col. 1 will 
he identical and Cols. 3, 4, and 5 will 
contain only Zeros The greater the 
variation in Col. 1 the larger the num 
her in Col. 5, which thus becomes an 
index of consistency = between count 
and weight 


Taking the list. of analyses in its 


EXAMPLE OF METHOD USED IN: DETERMINING “INDEN OF CONSISTENCY 


l 
Count-Wt 
, Weight No. of hundred 
thousands di Ratio 
vided by grams 
5.000 1 1 63.1.1 >.7 
os > 408 oS 
000 10 6.0 1.0 6.0 
dust. This agreement is best shown 


with the rag, starch and mattress dust. 
fo test this further there has been 
worked out for the entire lot of samples 
and for each type of dust separately, 
the relation between the variations in 
count and weight and in turbidity and 
weight. This computation is done, 
first by dividing the count for a par- 


part 
part- R 
of unit Col 
l 
Ave iL 
047 
65 
017 0.42 


entirety there is a negligible relation 
ship or consistency between count and 
weight, the index being 108, and a 
somewhat greater consistency between 
turbidity and weight, this index being 

Considering, however, each type of 
dust by itself we get the following 


figures (Table IX 


The 


PABLI 


BETWEEN DIFFERENT 
PARTICULAR 


(ONSISTENGY 


‘) f r 
f door 
Bu ofh 
Dept. st ba i 
Pearl bu fa 
inch root 
School lunch room (1 
Marble polishing 
Subway station 
Iron grinding room } 
Hat fur factory 
Rag sorting shop 
Mattress renovating root 
st ! 
\vera 
It is recognized at the outset that 


the aceuracy of the consistency indi Cs 
for the separate groups is quite un- 


reliable from a purely mathematical 
standpoint owing to the few members 


In 


where the count-weight 


in each group those cases also 


ratio and the 
farthest 


out of doors 


turbidity-weight ratio are 
from agreement, namely, 
uptown, business office, pearl button 
factory and iron grinding room, it will 
he seen that the weights are so small as 
to invalidate the calculations or, in the 
case of the last named, the counts are 
so exceptionally high as to cause grave 


inaccuracies in estimation It is felt, 


nevertheless, that the agreement of 
the two sets of computations is sig- 
nificant in that it indicates certain 
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IX 


MEASURES OF DUSTINESS FOR EACH 


PYPE OF 
Tur 
( 

0 
++ 60 
+7 
14 ) 
15 
21 
4 
{4 21 
; 17 
++ 
14 LS 


peculiarities about different types of 
dust which render any interpretation 
of dustiness on the basis of count alon« 
And it 


the determination of 


to he incomplete. is furthe 
that 


dustiness by turbidity is as exact 


suggested 
as 
counting 


An 


merits 


the relative 


and 


examination into 
of the 
independent measures of dustiness aré 
pictured in Tables X and XI, which are 
Table VI. the 


following two tables we have recorded 


count weight as 


computed from 
the number of cases falling within 

particular weight group or count grou; 
and have also classified the results o1 
the basis of air conditions in the roo 


as reported by the observer. 


| 
| 
i 
| 
| 
| 
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Methods for Determining 


TABLI 


NUMERICAL DISTRIBUTION OF WEIGHT MEASUREMENTS FOR 
NUMBER OF ¢ 


OF OBSERVED DUSTINESS 


TABLI 


NUMERICAL DISTRIBI 
OBSERVED DUSTINESS. 


110.000 
100,000 
te 


ind below 
S00 


Rough as these measures are it ts 
evident that the dustier the appear- 
ance of the air the greater is the dust 
content of the sample as determined 
On the other hand this ts 


so true with the count, for it is 


by weight. 
not 
frequently found that the number of 
particles is greater in places which 
seem moderately dusty than in those 
reported as very dusty. 


Efficiency of Water Spray Sampler. 


In the first part of this article there 
was described an effort to compare the 
relative efficiency of the three types of 
samplers. It at first appeared that 
4 


PION OF COUNT MEASUREMENTS FOR 
NUMBER OF CASES WITHIN EACH GROUP 


Dustiness 


Air 


X 


PHREE GRADES 


ASEs WITHIN FACH GROUP 


PHREE GRADES OF 


1.100.000 100.000 
LO.000_000 
to to 


OOO O00 1.000, 000 


ollected 
70 per cent of the party les caught 
filter This 


was based entirely upon counts, whose 


the 
but 
in the 


water spray apparatus 


sugar conclusion 
reliability have since been diseredited: 
and upon analyses of small air samples, 
which practice we now know to he 


That the 


the spray apparatus is actually very 


inaccurate, efficiency — of 
high was indicated by anew test. 

First carmine powder was gently 
blown over the inlet of the sampler 
while in operation, a small glass slide 
coated on the under side with glycerine 
first the 
end of The 


suspended in 


bulb. 


been 


the 


having 
outlet 


glass 


| 4 
107] | 
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( | | ( ( 
e red a ticed « thie 
lich | 
‘ 
1} test te 
t tive ince dess 
cated pearl dust \ mount 
placed test tubs 1 the mouth 
tight! covered th cloth 
Phe tube d conte ere elghed 
then wlule the sampler was running 


this tribe vently | pped over the 


inlet so as to remove, a little at a time, 
an appreciable quant tv ol dust The 
tube was again weighed, the difference 


thie amount of dust dislodged 
Lhe dust content of the sumpler was 


then determined hy filtering the water 


throu hoa (jooch The re 
8 ilt of tests race in this manner on 
two different occasions gave the follow 
il ires 


\ possible criticism of this pro edure 
would be that the air of the room was 
being filtered in the sampler along with 
the pearl dust and that this aerial 
dust may have made up for any pearl 
dust which might have escaped the 
water thus covering the error and 


making the efficiency appear too great 


The sampler was run for but five min 


tes, | eve hich repres ts 
feet of air, and as reference 

Table I il bear out, dust coll 
iro 200) feet of r 

ess offi or the aepa ts 

Sense ed to more 

it Is hi hly pro 

that 17.5 cubie feet of air would 
ta eve illivr i! dust | 
while it is evident that some very lig 


dust through tte sampler, 
amount as judged by the quanti 


determination is very small indeed 


This direct evide nee as to the snl 


pler’s efhicienc, Is further support 
in a general way by comparing the 


weight results in Table VI with tl 
amounts of dust found in similar ¢ 
vironments by other observers (Se 
fable XII 

In the ten types of dust shown 


> a} 
comparison of the resu 


of two or n ore observe rs is possible 


six cases. QOur results fit in very we 


with these analyses excepting thos 
obtained by Graham Rogers, whos 
high figures are accounted for in all 
probability by the very small volume 
of air sampled, namely 4 to 18 cul 

feet It is also possible in the case 

the factory dusts that conditions wer 
much worse at the time those samplk 


were taken than they are now 
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rABLI 


‘ \\ Rog 
| NI r&il 
\\ 14 
\\ R r 
M r & Hos! 
Wat ¢ 
Wat | 
G-R 
\\ 
R 
Wat 
\\ G-R 
\\ P 
( D 1] 
\i rock Sugar hiter Lanza (S 
| ( " Duckering (10 
G ge flue iW esh and 
Water ibbling Klein (9 


It is probal le that the most reliable 
of all these figures are those reported 
by Mariner & Hoskins for here a fine 
paper thimble filter, very effective as 
a dust collector, was used and samples 


were collected over a SIX hour period, 


approximately 1,000 cubic feet of air 
being passed. In the thinly settled or 


park districts of Chicago they found 


XII 
\ 
to 18 
Lou 28 
) 
$20) l 
l 10 
$2.0 Is 
I 
1s 
410 
Si} 
lot 
14 210.0 20) 20 0 


06 grams per million liters. We found 
in our samples taken at a balcony 
window on the third floor of the City 
College building about 0.1 grams per 
million liters. In the downtown loop 
district of Chicago thei analy ses 
averaged 2.5 grams per million liters. 
Our single two-hour sample at the 
street level near the Woolworth Build 
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ing amounted to 1.1 grams per million 
liters The figures of 1.8 obtained in 
the New York streets by Soper and 0.4 
reported by Fodor from a level 15 feet 
above the street in Budapest are in 
general agreement with the above 
From this table it is possible to 
obtain a rough idea of the amount of 
dust to be expected in various types 
of environments kixpressed in grams 
per million liters the figure for country 
air is less than 0.1, for city air at street 
level about 1.0, for industrial processes 
from 1.0 to 100. Surveying the vol 
umes of air commonly sampled with 
these different methods together with 
the rate of san pling ve believe the 
spray sampler occupies a very favor 
able position in being a portable device 
which is capable of sampling with high 
efficiency several hundred cubic feet 


of air per hour 
CCONCLUSIO*’ 


[In summarizing, hile we have 
great faith in the merits of the water 
spray sampler as a_ practical field 
apparatus, we do not wish to maintain 
that it is applicable to all situations or 
that it supersedes all other methods 
There will always be a place for appa 
ratus designed to meet certain spec ial 
situations Thus the sugar filter as 
used by Lanza is well adapted for ex 
cessively dusty atmospheres or where 
electric current is not available Like- 
wise the Whipples’ study of dust 


distribution in Cambridge gave the 


information sought in a much simpler 


way and possibly in a manner that 


could not have been met at all hy the 
water spray sampler 
In this connection, also, we feel that 


there is a field for the Graham-Rogers 


plate, used not in conjunction with an 
air-pump but simply as a gravity 
collecting plate There are cases 
where either electric current ism 
available or the noise of the pump 
would not permit collection in this 
manner, and in such instances timed 
gravity collection would give counts 
comparative at least for similar types 
of dust 

For other work such as factory in- 
spections, where samples representa 
tive of the air condition for varying 
periods of the day are desired, it is o 
belief that the water spray sampk 
is superior to the other methods we 
have reviewed. 

In the technique to be followed with 
the water spray sampler we desire to 
express certain rules and precautions 

1. The rate of air flow should not 
exceed 5 cubic feet per minute. 

2. To obtain sufficient dust for 
weighing purposes in atmospheres that 
are not visibly dusty there are re 
quired from 200 to 400 cubic feet of air 

$. In environments that are visibly 
dusty sampling need not be extended 
beyond 200 cubic feet and in fact it is 
unnecessary to exceed 100 cubic feet 
providing the water by that time is 
noticeably turbid, that is, equalling a 
reading of 200 on the turbidity scale 

+. For general inspection work we do 
not feel that it is necessary to measure 
the turbidity so long as the weight and 
count determinations are made. 

5. For weight determinations it is 
recommended that the reading be 
carried out to a tenth of a milligram 

6. In counting particles in the 
Sedgwick- Rafter cell, it is suggested 
that a quarter field be counted at five 


points in the cell, at the center and 
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near the four corners his precau- 8. The cell should stand five minutes 
tion is intended to minimize the in- after being filled before the count is 
clination to seek out crowded areas of made Lhis time ts sufficient to allow 
the plate to count and pass over the the dust particles to come to position 


sparsely dotted space either at the bottom of the cell or to 
? 7. Two distinct cubic centimeters of | the surface of the water. Otherwise 
the sample should be counted in the — particles between the top and bottom 
Sedewick-Rafter cell. The average will be missed as it ts not feasible to 
count for the sample is then to be alter the focus of the microscope so as 
determined from the ten counts, five to search the entire depth ol the 
being made on each slide. liquid. 
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DEATH-RATES IN THE REGISTRATION AREA OF THE 
UNITED STATES 1915. 


t] rate ot ) e | ( eT 
1.000 esti ated populat on of the re stration are of the U1 ted States LOLS 
his rate was based on 909,155 deaths returned { 25 states (in one of . 
North Carolina, only mut ties of 1,000 pop n ere 
luded). the District of Columbia, and 41 cities in nonregistration states, the 
lef thic are 1915 ben esti ted at 67 (MO, ( 
of the tel ect ted tie ot the | teri 
| ere Sa re nd cre sing inter tt } | ( ‘ t 
| | Lhe ST tes of Nort 
ed th odel la for the registrati ere ed 
to the death-registration area for 1916, increas the est ted poy t of 
te per cent ot thy total for the ted State ‘ 
lhe death-rate for 1915, 18.5 per 1.000 populatior the est eve on ded 
e most favorable vear prior to 1915 havi een 1OT4. fi the rate : 
| It ~ edly lo | t} n the ivel ( te] the ( ‘ 1 Loo] 
to 1903, which was 16.2. The decrease thus to 16.7 per c ost 
‘ one-s auring hitth more t i WN hie ciile 
de tor the idition of 1 ome states the re tie é em L905 
LOTS. 1 The ¢ ) son 1s nned ft | 
ct stituted dur the period Loo] the present p n of ( Hout 
fourth of the tot fo the co niry there is st ho erv CoO ‘ 
aecre se. Tron to 14.5 per 1.000 popul Liol 10 | per ce caecre 
the basis of the present population, would l #2 S76 deaths Qin the 
pt ti i corresponding reductiot } ist 7) ce thre ] | ] Lie Lire 
| ted st tes as »>whol 
( medi ( nd sanitation. together thr thre ‘ tre 
ry rol hye t the ted States t the « he 
lted the s ris in? ot scores ads | | 
have been lost under the conditions prevail 
It m™ nted « t 1 the state ent 1 to the ess the ( 
re crude rates, which make no allowance for differences in the se | e dis ; 
tion the population. and that. Turthermore the rates tor cert Lon 
LIES ; tel lly atfected by ths of re ts ho re ttracted tf c 
low lities by the r favorable clin te or by then 1) spit fsa | 
ferences in regard to the relative healthfuiness of ent states ties should 
I t. theretore ad iwn Vv thout nore t} rou 
t to be hoped that the newspapers ll give better heed to t l . 
thie ha the past and s eusf the | 
pro nent th ofheer € press the OD ( | ere ro 
I { the se Ing of crude ce t] tes thre 
Phe 1915 figures were prepared under the supe Mr. 


THE CONTROL OF 


COMMUNI 


ABLE DISEASES IN 


SCHOOLS. 


Dr. Josephine Baker, as director « 


health workers. Her experience in 


been very extensive 


York City Department of Health, has become one of the 


yf one of the most important bureaus in the New 


country’s best known women 


the matter of which this paper treats has naturally 


PP VLORETE 


of 


control 


unicabl 


e diseases con 

sists in aking a diagnosis 
sufficiently early so that the patrent 
be isolated and infection of others 


Practically, the 


mas 


prevented elimina 


tion of infection involves the employ 


ment of educational and preventive, 


as well as corrective, sanitary and 


hygient measures 
In “a aiscussion of the more common 
types of infections, « <clusive of tuber 


led 


consideration of their age 


culosis, we are inevitably to a 
yrouping and 
it is a matter of record, as well as com- 
mon knowledge, that the great 


that 


Major 


ity oceur during pe rod of life 


hie h is pro} erly know the hool 


or from five to 
We speak ot 

diseases of childhood” 
their 


beginning of school 


age’ fifteen vears ol 


age. “contagious 
and inevitably 
the 
The 


stigma placed upon st hools AS foc! for 


ASS(K late occurrence with 


attendance 


the dissemination of infection has not 
With regard to the 


more common types, 


been undeserved 
including scarlet 
measles, german 


fever, diphtheria, 


measles, whooping-cough, mumps and 


the curve of 


bevins with the opening of the schools 


chickenpox, 
in the fall, reaching its maximum In the 
late 


to the itnhhimui as the sf hools ( lose 


winter months, and falling aga 


the spring It is probably of equal, o 


even 2g note that 


reater importance, to 
follows 


imcreasing 


the curve also closely thy 


advent and tendency 

lowered outdoor temperature with the 
habit of living in overheated and closed 
Both of these 


factors n ay he « onsidered as an indict 


houses or hoolroon 


ment of school life as it still exists 


too large a proportion of our con 
munities 

In tuberculosis the causative factors 
relate equally to the school and to the 
home If we do not definitely regard 
this disease as one mainly incident to 
child life, at 


increasingly 


least we are becoming 


aware that the infection 
is commonly acquired during childhood 
and that the degree of physical resist 
the 


decide 


which is to 
the 


latent or 


ance of individual 


ultimately whether infec 
tion shall 


develop, depends to a very large extent 


remain shall 


upon the degree of physical health 


1078 


M. D 
| 
| 
| 
| 
i 
| 


( ontrol ot ( ommunicable Diseases in Schools 


be acquired during the 


rs of ildhood 


The 


sanitary au- 


routine 


starting point 


the actual reportu of a case of illness: 


nuch n ay then be done by enforcing 


procedures of isolation. but too often 


such notification occurs after the child 


has had abundant opportunity of 


spre ading the infection both at school 


and at home. ‘The ordinary tenement 
house in our cities may now he con- 
sidered as the starting point of most 


lox al 


proper 


epidemics; the school, where 


health 


no longer be 


supervision is main- 


tained, can accused of 
holding primarily this unenviable repu- 
tation 

School medical inspection was insti- 
tuted in this country for this purpose, 
at first in Boston in 1894, when Com- 
missioner Durgin started such a sys- 
tem to control an epidemic of diph- 
theria; a few years later New York 
City and Philadelphia recognized the 
value of such a procedure and at the 
present time, although school medical 
inspection has developed to include 
the vastly important control of all 
affecting the health of the 


child, the early detection and exclusion 


matters 


from school of children showing any 
symptoms of a communicable disease 
still remains as the part of the system 
which is primarily the function of 
health Logically, the 


prevention of communicable diseases 


departments. 


is sO closely interrelated with the con- 


| 


As a 


Child Hygiene 
Health of New 
SIX Vears 

The 


tenance 


school building an 


deserve first consideration 


Classrooms should be large enough to 
least thre 
feet of air space for each pupil; each 
should sunlight at 
some period of the school day Kach 


individual desk 


provide at hundred cubie 


room have direct 
child should have an 
least two feet wide be- 


Dry and 


dusting must be prohibited and proper 


with aisles at 
tween the rows sweeping 
oil dressing provided for the floors 
Pencils should be 
lected at the end of each day, 
arate stout manila envelopes, marked 
the child, so that 
distribution may be made each morn- 
ing. Lastly, 
adequate and free ventilation, with the 


individual and col- 
ilk SCp- 


with the name ol 


and most important, 
provision of air at the right tempera- 
ture and degree of humidity, is impera 
tive. 

In the school building, cloakrooms 
with individual ventilated lockers, or 
hooks placed at wide enough intervals 
so that the children’s outer garments 
shall not 
The 
fountains or the use of the individual 
the elimination of the 


be in contact, are essential. 


further installation of drinking 


drinking cup, 
common towel and the provision of 


adequate and cleanly toilet and wash- 
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Diseases. which sends a d atintean In this connection. I wish to « 
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outlined 


follo { | 


aurin the period since 


vanization Bureau ot 
ati 


iM) 


Ne 


| population of children 


York ¢ itv, an ave! of five 
ind, or less than 1 


essarily 


have 


cluded from school 
LONDON 


of 


health and 
The 
1915, 

By 


was 


f the war on the 
rens of the Metropolis 
June, 


pe rson.: 


204 


he possib 
age into 

If so, it must have been 
Whether the cause is 
of medical aid generally, 
€ or over- 
of these with 


available to 


nine 


second 


74,948 


and 


any commun 


r because of the presence of 


“al contagious 


constitutional 


he 


ity ,and the school, instea: 


Such control exercised i! 


may 


of being the focus for the disseminatior 
of 


come, because of its very adaptability 


communicable diseases, may he 


valuable 


one of the 


methods we have of limiting the sprea 


to control most 


of ( ommunicable diseases in any cor 


munity. 


‘ATISTICS. 


births tively 


respec 


throughout the country 


s whicl 


the numl 


there is no truth in the statemer 


been made a an increase 


illegitimate 
The 


haste ing n 


hee n respor 


Whereas 


were 


ey idently 


is 
iny weddings 


up 


quarters there 


the 


preceding hive 


marriages registered, number leapt to 
ve quarters since the outbreak of 


65,522 in the { 
hostilities 


during 


the 


indoor and outdoor, and it is 


has stea lily declined 


rth 


further encouraging 


Pauperism 


past year, bx 


to note that “with plenti- 


ful employment there has taken place an almost 


general rise in wages. The movement in London 


has been part of the the 


movement tl roughout 


country 
As a set-off against this 
taken 


steep rise during 1915 


the increased cost of 
but 

the prices 
the 


living hi o be into account, ‘in 
spite of the 
of bread and wheat still below 
of the 110 ye 1910 
both less than half the price ¢ f the same com- 
1812, but the Napoleonic wars by 


hat time were in their eighteenth year Med 


are average 


ars 1800 They are also 


in 


modities 
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pages, Loni is genera 
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war l ed with 97,3383 
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THE WEST VIRGINIA FLOOD OF AUGUST 9, 1916, 
RELIEF 


THE HEALTH 
Mayo 
D 


August 
Coal 


N THE morning of ov, 
1916, Cabin 
River, Paint 
Mud River Districts of West Virginia, 
of £00 


visited 


( reek, 
Creek and 


miles, 
disastrous flood 
stated tha the 
flood was caused by a cloud-burst, but 
that the 
heavy downpour 
It traveled 
the 


some 


with 


in area square 


were a 


Newspaper reports { 


shows storm 


nvestigation 


an exceedingly 


vas 
of several hours’ duration. 
center 
passing through Griffithsvill Mud 
Horse Nelson 

River, Kavyford on Cabin 
The 


wrought at Kayford, 


il southeasterly dire tion 
on 


River, Creek and on 


Coal and 


the 


Creek. greatest damage as 


here. from 


best data available it appears that the 


storm lasted from 4.30 a.m. to 9 a.m 
There are no rain gauges in the flood 
district. and all estimates of the rain 


The 


most accurate record of which | could 


fall are probably much in error. 
learn was that obtained by a retired 
mine fire boss at Kayford who stated 
that 


His measurement was made in 


5.82 inches fell during the storm 
an ice 
cream can. 

The flood reached a 
depth on Coal River than on Cabin 
At Seth, on the former stream, 


much greater 
( ‘reek. 
54 feet 


vately maintained gauge, 


a pri- 
the 
greatest depth encountered on Cabin 
Creek feet. 


2 inches were read on 


while 
thirty-two 


was about 


The damage. however, was far greater 


on the latter stream, as it was closely 
built up with mining towns, whereas 
on Coal River there are but compara- 


tively few mines opened, and the nar- 
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Ineers up C; 
of 
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ascertain extent 


time, but realizing 


writer was In 
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id 


wells which « 


serious outbreaks due 


contamination of 


tuted the 


water for 


only souree 
a population « 
in the flood area, he return 
ton im after 
telegraphed to Baltimor 
supply of 
the chloride of lime in ¢ 
Huntington, West Virgir 


Ohio. was olt 


ediately 


anti ty phoid 


lumbus, 
graph and an order pla 
hundred pounds in addit 
chemical manufacturing « 
to hold sever 


agricultural lime 


instructed 
ready 

shipment; also instructio 
graphed to the state pri 
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AND 


| of 


mst 


10.000 


rles- 


‘ 
dD I] 
tet 
Phe t the 
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d 
nei 


engineers, Mr. Ellis S. Tisdal 
Andrew N Wardle, both 
the NI assachusetts Inst 
Fechnolo v, ent red the 
pared to disinfect all 
not been filled with mud and silt and 
to administer the anti-typhoid 
re flooded by | sudden cine to all who would take it As the 


rise of water, had hbecor e dang rously roads were washed away and the \ | 


contaminated, was the chief problem ley strewn with wreckage, it was 


that faced the Division of Sanitary possible to get even a pack anin 
Engineering through, and we were obliged to carry 
lo lessen this danger as far as pos all our provisions, blankets, vac 
sible the writer with his two assistant and chloride of lime, on our backs 
The writer deemed it wise to make 
a hurried trip through the entire 
valley, disinfecting at least one well in 
each community that safe water might 
be obtained at all points as quickly 
as possible, and then after this estab 
lish headquarters at some central 
point and from this place to direct 
the disinfection of the other wells as 
fast as they could be cleaned The 
first day some thirty wells, scattered 
over a distance of ten miles, were 
each treated with from a quarter to 
half a pound of chloride of lime. As 
each well was treated it was posted 
with a sign, “This Well Probably 
Safe for Drinking.” 
The coéperation of the hospital 
corps of the West Virginia National 
Guard, which had been ordered into 
the flood district, and of the local 
mine doctors in the giving of the anti 
tvphoid vaccine, was solicited and 
obtained \ campaign of publicity 
to overcome the prejudice that the 
miners entertain toward all forms of 
All wells that were y way fit for use yaccine was inaugurated at the sug 
were disinfected with chloride of lime and gestion of one of the doctors. Small 


yosted as shown 
i boys were paid 25 cents apiece to carry 
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West 


Virginia 


\. at Eskdale 


posters up and down the valley stating 


that the anti-typhoid treatment would 
be given free at certain places at cer 
tain times. Other posters had skulls 


and cross-bones with “Beware of 


Typhoid. Be vaccinated before it is 
too late.” 


small boy who looked brave would be 


At each town visited, some 


singled out and given the treatment. 
Then he was told to jolly his chums 
about being cowards, with the result 
that 
boys would take the treatment 


small 
These 


would be divided up in squads of four 


some fifteen or twenty 


and sent marching through the town 
with their left sleeve rolled up, calling 
out “It doesn’t hurt to get vaccinated.” 
The results of this system of adver 
tising surpassed our best expectations. 
100 the 


We slowly waked up 


One doctor vaccinated over 
first afternoon. 
the interests of the people to such an 
that the 


passing the time of day 


extent usual salutation in 


when two 
friends met was, “Been vaccinated yet, 


Bill?” “Yep, took it half an hour ago 


Flood of 


August 9, 1916 


Head juarters « 


Don't see why I ever swore 
take it Didn't 
as a pin se ratch.” 

Each doctor in the flood district was 


\ isited Ith person by one of the engineers 


bother mie 


and given the amount of typhoid wil 
that he felt 
Nearly every don tor told lls that 


treatments, 


cine he could probably 


use 
need 


he wouldn't many 


made to 


as the miners could not be 
take it; 
nearly all had sent me 
headquarters in the ruined Y. M.C. A. 
Eskdale, asking for more. 


the 


vel before two days were up 


sssenvers to our 


building at 
The final 
address, etec., of 


returns giving name, 


each person vacci 


nated have not as vel been received 


but the writer has 
that at 


vaccinated. 


from the dor tors, 


returns on his desk showing 
least 4,467 
It is estimated 
this 


doses, 


civilians were 
that 90 
number take the 
that the total 


those receiving one dose will puass the 


per cent of 
full 


number of 


will three 


and 


5,000 mark 


As vet no had reached the 


word 
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writer's office of any infected arms, 
which is remarkable when it is con 
sicle red that some of the doctors 
would vaccinate as many as ten peo- 


the needle. 


attempted to 


ple without resterilizing 
Whenever possible we 
prevent such practice and supplied 
the alcohol that 
thes might at least rinse the needles 

It should be noted that the engineers 


doctors with 


took charge of the disposal of the 
bodi of dead als, ils mules, dogs, 
hous. ete... which were found in num- 
bers in the piles of débris. As fast 
as the railroad was rebuilt into the 
district, lime was shipped in for use in 
sweetening the ground about the 
houses, many of which had two or 


three feet of mud on the floors. Lime 
was also freely used about the privies. 

The results obtained from the whole- 
sale anti-typhoid vaccination on Cabin 
Creek, Coal River Mud River 
should prove of great interest to health 
officers throughout the entire country 


as, so far as the writer is aware, it is 


and 


the largest number of civilians ever 


vaccinated at one time. Larger num- 
the 


the army and in large labor camps, but 


bers have received treatment in 
in these places living conditions are 
highly specialized, the food, water, 
housing conditions and health being 
carefully looked after at all 
whereas in the work done in the flood 
district of West Virginia we now have 


times, 


an opportunity to study the effective- 
ness of the treatment under ordinary 
living conditions in all stations of life, 
from the mine superintendent to the 
most illiterate miner and his family. 
The work of the Division of Sani- 
Engineering should prove of 
The West Virginia miner 


tary 


vreat value. 
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Ruins of power plant of Chesapeake and 
Ohio R. R. at Eskdale. 


is nomadic in his habits, as he seldom 
lives more than a few months at one 
place. The flood has caused a general 
exodus of miners from the creek, 60 
per cent. having left, and unless every 
precaution outbreak of 
typhoid had been taken, the disease 


against an 


would probably have been carried to 
of West 


Ohio and Kentucky as well. 


all parts Virginia, and to 

In closing it should be noted that 
the work could not have been accom- 
plished without the aid of the local 
doctors who everywhere gave valuable 
assistance. 
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SIX MONTHS OF THE HARRISON ACT 


& 2 M.D 


| 
| Public health officials, the m« fessi 
| tors and the publi e all w I with int H ‘ 
| means of which the federal government h a f 
| arcotic art ] Doctor Terr cl efi 
spec 
N PRESENTING. these es 
sions of the tional 
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\ ) ts pre S10 recte ( ( 
ms sources otf sul | and 1st! 
m of the di | whicl t deals led 
s apparent pl ical worl cl 
e March lof the present vear (1915 ‘ 
is iIntence her tl } 
1! some measure, poss | ‘ eo te ‘ 
ssist in determining the factors whicl ind 
e united to establish this nation widespre 1} t 
le problem of narcotism the countt | 
es of attack which promise the most — the I 
ent control eCmplovine ‘ ) 
It is undoubtedly too early to for st es | ( ro 
definite judgment as to the ult nel 
te ether ( of this act of legislation It vould ‘ ate 
So replete is it with provisos and ex “legitimate s applied to the « 
emptions, so non-specific on certain ployment of these d meal 
essential points while conferring pow Lise s would be se Cons ! 
ers of such sweeping character on ther ) ‘ ‘ hit bye 
those to whom tts entorcement is reasonab! ‘ ) re 
entrusted, that an early judgment fit by those hose 
might lead one to conclude, with ence render the mble o 
most equal likelihood of truth, that Bearing these premises e 
t will fall far short of accomplishing — tis forced to t! ble co n 
ts apparent design or. on the other that. in the present state of me ‘ 
ind, that no possible le ik has heen knowledye the Cit te us These 
drugs is distinct ted to the tre 


o erlooked in its broad scope 
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ment of disease and the relief of suffer- 


ing which simpler and more permanent 


fail to ace omplish 


measures hay 


Conversely, anv legislation, which 


fails to confine to such purposes the 


employ ment of the sf drugs. falls short. 


in exact measure of such failure, of 


accomplishing its cle sign In order to 


avoid any charge of “local factors,”’ 


expressions from a wide territory have 


been sought, through a questionnaire 
sent out under the direction of your 
Committee on Habit-forming Drugs 
Officials in) eve ry state have been 
addressed, the data acquired repre- 
senting about fiftv cities from which 


re plies were received 


The questions thus circulated dealt 


with veneral ispects ol the drug prob- 
lem. some of the principal sources of 
supply and certain exemptions of the 


seeki to relate ene hy to 


federal law 
the purpose of the Act 

In what follows it must be borne in 
mind that the Act has not as vet been 


enforced with equal vigor in all com- 


that the 


assigned 


that the 


munities, territory 


to each deputy is large and 
correspondents may not be accurately 
informed in all cases 

lifts five replies have been received 


“Has the 


vour 


In reply to the question 
Act been 
3 reply in the affirm- 
Not actively,” 


There is thus 


Harrison enforced in 
community?" 
ative, 5 Say “No, 4” 
while 3 are in doubt 
indicated, for the most part, official 
activity, as would indeed be inferred 
throughout 


from the accounts 


press 
the country 

As to whether it had been customary 
for physicians to write prescriptions 


for drug addicts, prior to the enforce- 
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ment of the Harrison Act, 37 replied 


“Yes,” 6 “No,” 4 were uncertain but 
thought it had been, while 8 claimed 
that they were uninformed or that 
druggists made direct sales and the 


formality of a physician's prescription 
was unnecessary. Asked whether the 
Harrison Act had stopped this practice, 
10 replied “Yes,” 4 “No,” 24 “Toa 
great extent,”” while 7 were in doubt 
or uninformed 

The well known réles played by 
certain members of the medical pro 
fession in the tragedies of drug addic 
attach 


interest to the replies made to these 


tions in the past, especial 


two questions. Owing to the relatively 


greater restrictions thrown around 
dealers in drugs, by the Harrison Act, 
the medical profession occupies a col 
spicuous and responsible position In 
the solution of the problem of drus 
addiction and it would appear futil 
to attempt to control the situation 
without either the complete codperatio 
of physicians or—ample restriction o! 
their use of these drugs 

It would appear, from the informa 
tion at hand, that, as yet, neithe: 
requisite has been obtained. 

Questions 4, 5 and 6 related to pro 
visions for the treatment of indigent 
The 


replies received indicate that, with few 


addicts and the number treated. 


exceptions, the communities heard 


from were ill-prepared for the care of 
these cases. In most instances they 


were treated in general hospitals, 


insane asylums and county homes; in 
some localities special temporary pro 
visions were made while in others 
prisons and dispensaries appeared to 


be the only available means of relief 
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Che small number of addicts treated is 
of interest. Of the 40 cities replying 
to this question, in only 22 were the 
correspondents aware that any had 
received public assistance and in these 
instances the number cared for fell far 
short of the number one might have 
expected to find, even aceording to the 
most conservative estimates. This 
mav be due to several causes, over- 
estimation of our addict population; 
vi rving degrees of enforcement of the 
law and, not least, I am inclined to 
helieve, in the law itself 
Chis will be referred to later. 
Replying to the query——“Is it your 
pinion that the Harrison Act meets 
all the requirements of an act designed 
to suppress the improper use of opium 
derivatives and cocaine,” 


9 replies 


ents were in doubt and 7 uninformed. 
Phat 50 per cent. should consider the 
\ct not adapted to its obvious design, 
s significant, even though we bear in 
mind that a proportion of criticisms 
may be ill-founded. 

\s to the nature of its weak points, 
26 specified the exemptions contained 

Section 6 of the Act; 8 that physi- 
clans were allowed too much latitude; 
7 that existing addicts were not pro- 
vided for (this objection is satisfac- 
torily covered, however, by a ruling of 
the Commissioner of Internal Revenue 
under date of May 11 


vested that physicians who were them- 


Others sug- 


selves addicts needed special control: 
that copies should be kept of all pre- 
scriptions to prevent “raising” (this 
has occurred in several instances to 


my knowledge) and that physicians 


with “bad records” should be denied 
registration 

The first criticism given, that of the 
exemptions of Section 6, seems to be 
quite well sustained bv our knowledge 
of both the etiology and nature of drug 
addictions As Wilbert. whose work 
evidences a most careful and judicial 
study of this problem, states —it may 
be said that it is not generally realized 
that the taking of even small doses of 
opium or morphine at regular intervals 
for a continued length of time will be 
more likely to dev elop the opium habit 
than the occasional indulgence in 
larger quantities” and further, after 
quoting Pettey to the effect that the 
average person will develop an addi 
tion after 30 days of daily use of opium 
or one of its alkaloids—** With these 
several possibilities fairly well estab 
lished, it would appear to be unfortu- 
nate to endorse or even countenance 
exception clauses Wn nti-narcotic 
laws.” Martin I Wilbert. Pubhe 
Health Reports, Vol (Oo, No. 382. p 
2294 

Granting that the employment ol 
narcotics should be restricted to skilled 
administration, it is difficult to recon 
cile the exemptions which permit the 
sale of preparations contamimg an 
amount quite sufficient for physiologic 
effects, to be sold over the counter at 
the option of every drug clerk Phat 
the amount of opium or its alkaloids 
in such preparations is limited, pre- 
sents merely a distinction of degree, 
and in view of the actual workings of 
the law, in this partie ular as we shall 
see later, the question of degree, even, 


is more theoretical than prac tical 
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espondents ere d 18 | and 
rormed ) ealit 
crease has beer ( t ed 
nstances of S10 ‘ 
tent of tive | rouy ‘ 
haa e come ( 
Not onl ill dadict o ( | 
tained in co tive omitort thie 
use of paregoric, but it is not at 
uNnco on to find idicts who | 
a quired their habit through the cor 


tinued use of this preparation ol 


opium By the exercise of a_ litth 
circumspection, as to the frequen \ 
with which they purchase it from an 
one druggist, such individuals are 
nowise affected by the Harrison Act 

QJuestion 10 seeks the same intorn 
tion as the preceding but wit! 


relation to patent medicines, 
whether or not their sales had i 


Marcel 
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\. D. Jones of Jacksonville ent 
res ryote files it my request 
pared the number of pre 
ons contain hy narcoti drugs 


e months of July, 1914 and 1915. 
wfore and after the passage of the 
Harrison Act In 1914, of 1,650 pre 
scriptions compounded = during the 
month of July at this drug store. 133 
or 9.3 percent. contained opium deriva- 
ives or cocaine In 1915, for the 
onth of July, of 1,686 prescriptions 

pounded, 180 or 10.9 per cent. con 

ned narcotic drugs. No prescrip 
ons tor addicts were counted. the 
hgures given representing the normal 
run of prescriptions both for external 
and internal use 

In this conne tion Mr. Jones states 
t to be his observation that there has 
een a gradual but constant Increase 


n the use ol narcoti drugs lor the 


‘ 
dence of sore eeded 
) the p ( 
ne may question 
ol mat 
} +] 
of distri} ion ol these 
i] ] 
] 
espe ally, will pro 


iSSIStanes 
laws is evident 


On the other hand it wo 


from the for ome and other 


ot weakness which 


the list, that it falls far sho 


quate ( ontrol ol the sit hal 
ot its phases In facet abou 


that can be said for the la 


from Wilbert again. that “In 


eral anti-narcoti« law ve 


possibility ol an accurate 


existing conditions in connect 


the use and abuse of rtau 


drugs Che findings. if t] 


fer of ord 


made mat 


= 
| 
| 
| 


Looe The American Journal of Public Health 


Dbliame to ‘ of the pro quacy mn the past Experience 
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THE GRADING OF MILK IN SMALL COMMUNITIES, 


Linsty R. Witurams, M. D.. 
Deputy ommissioner of Health. ) 


something of how it has worked. 


The New York State Health Department last year enacted a Sanitary Code which 
regulates the sale of milk in every rural community in the state. Doctor Williams tells 


OMPARATIVELY few small 
communities in this state, at 
least, had made much progress 

toward the grading of milk prior to 
November a year ago. A large num- 
ber of these communities, however, 
had enacted ordinances for improving 
the sanitary quality of the milk supply. 
These ordinances were inadequate and 
in no instances complete, but there 
were many excellent individual ordi- 
nances, such as the prohibition of the 
sale of dipped milk; the license or 
issuance of permits to dealers; the 
definite limits of temperature at which 
milk may be kept, and so on. 

Notwithstanding its limitations and 
the somewhat arbitrary methods used 
in scoring, the grading of a milk supply 
is by far the most satisfactory method 
of improving the sanitary quality of 
the milk supply of a community. It 
brings advantages not only to the 
consumer but also to the dealer and 
producer. 

For a number of years the three first- 
class cities in the state of New York, 
that is, those cities having a popula- 
tion of 175,000 and over, New York, 
Buffalo and Rochester, have kept the 
milk supply under a satisfactory sys- 
tem of supervision. 


In the seven second-class cities of 
the state. that is. those cities having 
a population of 50,000 to 175,000, no 
systematic work of grading of milk 
supply was carried out prior to the 
adoption of the chapter on Milk and 
Cream of the New York State Sani- 
tary Code in November, 1914, except- 
ing in the city of Syracuse. I again 
call particular attention, especially to 
the health officers of this state, not to 
confuse the excellent milk ordinances 
adopted in various cities of the state 
with the definite svstem of grading 
milk. 

In the smaller cities of the state, 
those having a population of less than 
50,000, of which there are 47, only two 
made any definite attempt to grade 
their milk supply prior to the adoption 
of the Sanitary Code. In the villages 
and smaller communities it was rather 
exceptional to find a progressive health 
officer who had made definite progress 
in the improvement of his local milk 
supply. 

The effect of the adoption of the 
Sanitary Code of the State of New 
York upon milk and cream made a 
notable advance in the improvement 
of the milk supply throughout the 
state of New York. ‘These regulations 
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Pposit sua 
Linie 
i! i ¢ 
Del nd does not 
rec, ‘ de ‘ r hy 
It is our op nt it the opposition 
re illy arises ippreciation 
of the dangers whi irise from 
milk and the advant es which come 
from grading Unfortunately many 
ot our citizens cal earn only trom 
personal experience Phe entorcee 


ment of these regulations, especially 
the proper grading of the milk, is a 
matter of extreme difficulty for the 
health officer, ially smaller 
communities, because of the lack of 
public official support. The 
health officer in the smaller commu 
nities is nearly always a_ practising 
physician, and it is a difficult matter 
for him to insist upon his patients or 


his political friends or backers living 


up to the requirements of the milk 


ese persons | 


) recept cle fut 
msumer Another d 
the prodti not mi 
nities thin the « 
e limits the adequate control 
‘ rom one to five or more cows 
I a citizen for | s personal use, 
e disposal. for part or perhaps 


e vear, of his s irplus s ipply 
This has raised the question as to 
vhether this small owner ts or is not 
milk producer. The Department has 
ruled in these instances that this indi 
vidual is not a dealer, although what 
future action may be taken in this 
regard has not as vet been determined 
Iwo small communities* in the state 
tock definite action in the grading of 
milk prior to the adoption of the milk 
code, so they deserve spec ial mention 
Full credit, however, should be given 
many of the communities in the state, 
too numerous to mention, who during 
the past five years have markedly 
improved the quality of their milk 
supply. 
In the village of Saranac Lake, a 


community of 5,000 inhabitants, a 


eS 
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(srading ol 


hnite advance Was) made 
iprovement of itsmilk supply through 
efforts of one of the bacte riologists 
of the Saranac Lake Laboratory \t 
bacterial counts were made of the milk 
and the 


scored at the same time 


the beginning ol the summer ol 


daines 
No definite 


effort was made to grade this milk until 


of 17 dairies, were 


after the preliminary work had been 
rhe 


the counts 


bacteriologist who made 
and the had 


personal interviews with each dealer 


done 


SCOreS also 


and pointed out to him the reasons 


why he should make an effort to im- 
The 
scores made in the Summers of 
1912 and 1913 are given in the 
table. (See Table I. 
You that 


and 
L911, 


abo ce 


prove his supply. counts 


will note several of the 


number made mar! 


both in the score 
counts ol their milk 
You will note that the Mz 


brook ‘arm had, I! \u 


( 


score of S6 with 50.000 
gust 191, 
August 1913, a score 


| lise, 


a score of S7 
50.000 bacteria: 
of 95 with 5.000 bacteria 
in August 1911, had 
4.000 bacteria: August 
of 54 with &7.000 
1918. a seore of 83 


teria 


a score of 36 with 
1912 
bacteria 
with 15,000 
August 1911, 
240.000 bac 


Durgan, in 


a score of 60 with teria; 


August 19] a score ol 65 with .000 


bacteria: August 1913. a score 
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August 1911, had a score of 27 witl 
98.000 bacterta 1912 score 
of 52 with 282.000 bacter mn LOS 
‘ tf out of hy re 
\ result ol tT | ort 


through the continuous effort 
thie health officer of S ranat lake Dy 
Prembley, and the bacter 
Dr. John A. Smit! 
Supervisor in the State By partment of 
Health for the Adirondack district. and 
Mir. ¢ S. Thurston. the Board of 
Health of Saranac Lake Village adopted 
milk ordinances on April 15, 1913, over 


before thi 


now Sanit 


i vear milk chapter of the 


Sanitary Code of the state was 


adopted This ordinance vraded the 


milk to be sold in the village of Saranac 
Lake into three vrades ver\ similar to 
that idopted later by the State Ds 
partment ol Health 

That such work was possible ior a 
small village is no doubt due in part 


to the tact that anun ber ot the im 


habitants ol Saranac Lake, through 
their 
have 


health propaganda and have lent their 
+} 


experience with tuberculosis. 


hecome interested in the public 


support and cooperation toward 
improvement of conditions within the 
village It would also seem that such 


work could not have been accom- 
plished without the use of a laboratory, 
which demonstrated again that bac- 
terial counts are usually in proportion 
to the dairy score 

In the vear 1909 the board of health 
of the city of Ithaca, frequently spoken 
of in this state as the model board of 
health (the board of health of Ithaca 
consists of Mayor Thomas Tree, presi- 


dent; Mr. W. O 


Kerr, secretary and 


Journal of 
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registrar; Dr. H. H 
officer Other members are as follows 
Hi. B. Besemer, Prof. W. A. Stocking. 
Prot \ \ Nloore. Fred 1) Van Ord 
Stewart and John Collins 


ps to improve the milk supply 


Crum, healt! 


under 
Too} sift 
The milk was vraded on the basis of 


‘iological 


star dard 


and on the 
the bhac- 


| standard, excellent equals 


counts 
score-card On 
riolog 


10.000 or under: good equals over 


10,000 and under 50,000; fair equals 


over 50,000 and under 100,000; poor 


equals 100,000 plus 
>I'wo 


noteworthy features ol the 


supervision ol the mulk supply in 
Ithaca consist of a phy sical examina 
tion of all the dairy cattle supplying 


No definite effort 
has been made to have the herds tuber 


tested, 


milk to the city. 


culin three only having been 
so tested, but many undesirable cattlh 


ive 


pl Vsti al examination. 


eliminated by 
The other im 


feature consists in the pul 


been means ol 


portant 
lication of the dairies, giving the ba 
teriological count and grading for that 
month 


for the 


This is published as a bulletin 
the The 


table shows the number of 


use of consumer. 
follow ing 


dairies and their scores: 


Number Per cent. Score. 
9 93.77 75 
15.09 60-75 
27 .87 10-60 
3.27 


The average bacterial counts for the 
vear 1915 of 22 dairies show that five 
dairies have had less than 10,000 bac- 
teria, eight had a count of 10,000 to 


had a 


100,000: and four had a count of over 


50.000: five count of 50 to 


| | 
| 
| 
| 
| 
| 
| 
| 


Milk in 


of 


100,000, of which 445,000 was the 


highest 
Lhe milk supply ol Ithaca in 
condition, this 


ich al satisfactory 


unicipality was allowed to continue 


to maintain its new system of grading, 
Regulation 13, 


York 


ter 


in accordance with 
( hapter Ill of the New 
( ode The 


excellence of this milk supply cannot 


state 


Sanitary chara and 
he passed over without pointing out 
that the Dairy 


University 


the fact Division of 


Cornell and the Cornell 


Nledi ne 


an important part in the im- 


School of Veterinary have 
plaved 
and 
and the 
Cornell 


hacterio- 


provement of this milk supply 
this stimulus 
the 


Laboratory . the 


that, without 


additional advantage of 
University 
would not have been 


logical counts 


made, nor could a bacteriological 


standard have been put into etfect 
In Rockland County a number of 
muni ipalities have contracted with a 
local laboratory to examine and score 
the dairies, and a marked improvement 
of the scores and bacteriological counts 
made has been noted tn these localities 
Nine West 


Ha beginning of the 


year average ol 


farms scored in 


the 


dairy 
verstraw at 
points 
These dairies were 


same recently 


scored, and averaged 59.8 points. 
Twenty-five dairies supplying the vil- 
lage of the 
beginning of the year, 18.5 
points. At the 


averaged 61.5 points 


Haverstraw scored at 
averaged 
recent scoring they 
Kighteen dairies 
in Congers scored at the beginning of 
the 


60 


averaged 54 points: at 
the 


Twenty-four dairies in Nyack 


the vear, 


recent scoring average was 


points. 


Small Communities 


the beginning of the vear, 


ed LS 


sce red 


averag points; at the present 


scoring the average was 60 


Nine dairies at 


the year, a 


pomts 
Piermont scored, at the 
beginning of eraged 56.5 
points; at the recent scoring 70 points 
Six dairies at Stony Point, scored at the 
ged 45 
at the recent scoring 64 points 


total ol 


beginning of the vear, avera 
points; 


dairies 
the 


have a 90 


the 


scoring 49.5 points, and at the recent 


Thus we 


averaging at beginning of 


scoring averaging 62 
This 


and 


) points 


satisfactory work is limited, 


conditions in other small com- 
munities are far behind this in grading 
of the milk supply. For example, a 
small city near \lbany has inspected 
several dairies and scored them, but no 
definite grading of the milk has been 
done, nor has anything definite been 
done other than to grant permits for 
the sale of milk. 

In this city of about 11,000 popula 
tion, the milk is supplied by ten dealers, 
by two large companies who sell bot 


tled 


three other dealers 


amounts, and by 


who sel] 


milk in small 


most of 
Albany 
of these ten dairies, ving 


each dairy considerable lee way on the 


their supply in the city ot 


The score 


score, is iis follows 
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by done. 
and 


torily 


but 


bottles is as 


per 
formed 


Phrougt tive | 
York Niilk ( 


prepare d for me 


the 


table 


months ago, 


ess of 


New 


ommitte 


veral 


viving the milk ordinances for a num- 


ber of cities with a population from | 


to 10,000: 10 to 50.000: 50 to 100.000: 


and 100,000 and over For this exe el 


out 


ol 


ork 


as has 


vou today 


and 
Branel 
1.000.000 


0.000 


prohibits 


ancl ind 


Holland 


producer req ured 


permit, but 
the dealer 


in all but thre 


required 


~even have al mit 


perature standard—60 


tances; 50 in four instances 
e no temperature standard 

dvantages of grading milk ar 
already been pointed 
Phe actual amount 
to grade a supply is not so 


is qf expensive Opposition 


| desire to ¢ 

es Belle e, O 
\l \\ ‘ |? \ ‘ ( 
La.. So eM 

( \ |? () ( 
| None of these ordi 
(; e A e B r 

\ 

heled () even re 
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e could inspect ro. I] O0.000° Belle 

na e dairies in hi Obi \ erque N. M.. So 

| e. The br Mass Ohio, 500 
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INSURANCE IN THE PREVENTION 


el ist appre ‘ rhe es es ‘ 
be ob if pers co State M ( 
s wit deal eld le 
renresent ec af the State ey 
I) tments of Health or Ag: ture the | 
from the Dairy Divisio 
Department Ol \ rong 
it I n rhe | DO 
rious ! embers ol 1) 
| ent | together eT 
adeaters d ad ‘ 
el has be musually sus ssfu ment o ! 
een vraded nil ot tl ~ ( rile ) | 
Che two small communities selected State Milk Cocke the Publie H 
poken of t son lengt} this ou 
f Leg to al 
Nat \ t \ ‘ t 
} ‘ ‘ 
‘ ‘ | 
But 


THE ROLE PLAYED BY THE PUBLIC HEALTH NURSI 
IN THE CONTROL OF COMMUNICABLE 
DISEASES 
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i ves. M. D 
Wes pl \ t 
\\ | e eff ry 
3 
‘ 
| not re There ar 
‘ 
| t t \\ f 
est be ; ‘ 
f 
! em ‘ tat The trau fore te i also of the purpose 
| ke her an efficient s« e agent. | Department of Health is not 
the e from the prenat t passe ga yes these diseases She 
‘ ext cvecle ¢ H 
ool, before whicl ofttimes rrepara ble bett reporting of uses and consequently 
| } me re eff t quarantine 
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WHAT OHLO TS DOING PO CONSERVE LIFE IN THE 
INDUSTRIES 


> 


‘ 
Live ‘ 
} 
hel 
} ] ] 
eau ed 
till 
( 
4] 
‘ a 
ed 
ore 
nm 
( | hese 
ne 
Live 


IN 


has bee 
. 
‘ 1 coopera 
preve ol CECCLICSS 


. e the lives nd limbs of tts 

i dustrial workers 
(ie () the first i] thy 
tugurate an industrial 
peril exposition, the = first annual 
position being held last January at 
e important Col bus. One hundred and fifty 
nd corporations from every 
rful of all section of the country, including the 
lroads and _ steel corporations, had 
ipl ted exhibits, illustrating not only the best 
iethods of accident prevel tion. but 
also industrial hygiene sanita 
t} tine tior This exposition was not com 
ve hundred mercial in anv sense, but highly edu- 
throughout cational The second annual safety 
the ie of — exposition of Ohio will be held in Cen 
s ol hu tral Armory in Cleveland, January 22 
}™ ol to 50, 1916, when at least two hundred 
vy, the mar nad hity companies will be repre 
the humar sented ith exhibits as well as many 


the 
i W here t hye } 
| 
1102 
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What Ohio is 


er states and public health depart 
ts It \ for rally opened by 
overnor of the state 

Under direction of the Industrial 
ssion of Ohio, new laws for 

es and rkshops are now being 
lated committees en 

and orkmen. Under the 

| i! Stile h s were made Dy the 
tors: under the ne system the 
nd the workman become 

egislator f their own factory 

S he m codes now ready for 
pproval of the Industrial Com 
ssion will e increased protection 
echanical dangers, better ven 
tion, greater hght, purer air and 
ilthier sanitary conditions. In a 
rd. the workingman and the work 
man stand today on the 


hold 


J conditions and 


of healthier and 


with 
the 


happier 
anew and 


of 


her apprecial 


ot value 


and limb 


iudged by its regard 


Doing 


spit the spirit of prevention 
ladies al ventlemet \\ i 
toda il sections 
ereat continent hat 
s. It is the spirit of love 
nied Ul Kindness, 
tenderness t is that spirit wl 
id op sm in your effort ) pre 
vent disease to ike the « vel] 
to s ‘ te and to promote happ ess 
hie ilue of a human life is not t 
be measured in dollars and cents: the 
value life is measured in the 
of fatherhood and motherhood; th 
alue of life is measured in the smile « 
the innocent babe so likewise is t 


measured when death takes the one 
that is loved Lhe ilue of life is 
measured in laughter and tears, 1 
suffern ! ladness, atfect 
friendship and family ties 


all the sweet that 


life 


memories lie hidden 
When valued 


vour work and 


ll every heart 


imanity In our modern Ameri hecome song which will reécho 
( lization today, there is a new through the corridors of time 
PUBLIC HEALTH PURCHASABLEI 
Amer Association of me thre 
Le lation s estimated that each one of t ry f he 
O00 ers the | ted States f 
thr ess sa rt ‘ 
This is f 270,000,000 davs If t O00 e in ¢ 
ti solve { tal a 
‘ i ild be the goat, ar ite of Sl « f 
tO £ r int s own tissues al healt ef , irt 
guis hardship which these I t \ tow 
; sent. that lividual w be the the &6 px ; ed 
enefact nable and would be at —_ earning s of the q 
er ve at int part ft 
cm ss t the rker for medical isag | $ ss prop t 
ese 270.000.0000 davs has beer The t f Butta loes tte tad 
SO per ipita per apit t s heaitl ‘ t 
ver remed s not so much in sick Chicago had iTc per capita during 191 t 
somebod has to pay that, tl purpose Is t poss it Buffa 
ed methods | better conditions intelligent nore | pirited 
hat ea f the 30.000,000 mav cut progressive lat tha ( 
tt ck davs toa minimur ts mott 
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SCARLET FEVER 
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100.000 
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DURING 1915 IN) PHILADELPHIA.*« 


RIC! 


OsTHEIMER, M. D., 
m, Philadelphia Bureau of Healti 


fe Jar i914, and 198 J lar 
hart Il 
I 1,072 reported was 
ina 29, of | ver ind tle, 54 
vi Ol were g Phu 8 adults 
63.7 t t fever d ng 1915. 

1914 I } ar a t vest s 
1900 ‘ i we ler a 
statistics vere begur The figures coming 

I n er nearest to these are found in 1906. 1.696 cases 
1915, ind 1907, 1,893 cases The highest number 
ISG f cases in ar ear was 4.188 in 1908. witli 
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SOME PRACTICAL 


WATER 


METHODS OF 
ANALYSIS AND 


BACTERIOLOGICAL 
RESULTS OBTAINED 


THEREWITH. 


Aucust \ Grar, Chemist, and 


St. Lou 


AUGUST Ni 
s Water Works. 


The authors in this paper discuss the methods employed and the re 
in the bacteriological analysis of the water about St. Louis, with the view ultimately 


establishing definite modes of procedure for such analysis. 


HERE are, no doubt, at the 


present time a large number 


of water works men at sea as 
to just what media to use in the bacte- 
riological analysis of water. Some 
ire using dextrose broth, some lactose 
broth and still others are using lactose 
peptone bile for the detection of gas 
formers. Few plants are using the 
same media and methods for determin- 
ing the presence or absence of B. coli 
\t some plants counts are obtained on 
agar, at others on gelatine while at the 


larger plants counts are 


obtained on 
bot h. 
That this 


deplorable is 


condition of affairs is 


hevond dispute, vel 
we cannot hope to have it altered until 
the Committee on Standard Methods 
sets a definite mode of procedure using 
one certain medium for the detection 
formers and certain definite 


ot vas 
media for the determination of the 


presence of B. colli There must be 
no choice left the analy st as to the 
media to be 
mode of procedure 

It is in answer to the much called 


for practical data on the subject that 


employed or as to the 


this paper is presented We wish to 
yive a cle si ription of the me thods en 

ploved and the results obtaimmed in the 
bacteriological analyse ) local 
water, not with a iew of havu 

judgment passed on its quality but 
with the idea in mind g I to all 
persons interested, the results of the 


practical application 
emploved 

We have divide 
two parts: Quantitative 


Analy SCs 


d our subject 


tive 


QUANTITATIVE ANALYSIS 


ieeting of the \mer! ean 


At the 19051 


Public Health Association, the Com 
mittee on Standard Methods recom 
mended the use of gelatine as the 
standard medium for count In 1911 
the change to agar was made and in 


1912 the laboratory section passed a 
resolution advising the use of 
gelatine and agar for determining the 
number of bacteria in water 


Both 


used in 


gelatine and agar media are 


the analvses of our raw and 


waters Samples ot sec ondary 
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I} med che t accord (’. for 48 hours The erage count ol 
oe th the 1912 St lard Methods the two plates is taken when neithet 
ire obtained nd endl L915 
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not 
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Lhe 20 
int 
and 
) pal 
sumime 
ri ite! 


ind fall and low « 


and 1! cl and low 


und 


With the 


definite 


hbetweenr the 


( count 


und Sprin 


fluctuation in 
agar counts there 
tion in the col count 


During the 


the variation 


there is a marked 


coli ount 


Chere is no relation 


advantage of 


in 


of the water 


isting, though 


representing 


nerat, 
rhe 
( nt 
il iv~s 
| te 
ect cle 
+} 
hie 
sft 
tive rey 
during the 
t¢ vhere is 
durit tiv 
mint I 
es 
rite 


the fall 
the snrin 
there is no 
cal 
ind the 20 
thie vinter 


( onsiderable 


velatine and 


little fluetua 


nad fall whet 


hat Shows any 


er the ot he 
ary quality 


relation ex 


practi al value, 
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it the tests for B. coli in the raw 


ite re higher during the summer 


and fa than during winter and spring 


thus orresponding to ¥) ( counts 


content of the effluent 


| Phe » of the 20° to the 87° ¢ 
int is ‘ low in both iters tro 
of sprin to the Il riddle 


s when the temperat ire 


( ( s high. On the other 
mand itio is very high fro the 
riddle f fall to the latter part ol 

! vhen the temperature of 
slo 
summer and early fall 


ratio approane hes unity, the 20) ( 


count treq rently being less than the 


int at The lowest ratio 
rs) aurul the period of highest 
From the middle of fall to late 
ng the average ratio is unusually 
being highest at the 1 riod of 

vest temperature 

I the quantitative bacterial ex 
it1oOl of any water the total 


ber of bacteria the sample is 
the 


‘Tortunatels no method Known by 


object sought There is, un 


which we can obtain a quantitative 


} 


timation of all living bacteria 


We have at our disposal the gelatine 


nd agar counts. The usefulness of 


eth should, among other 


things, be judged by the value of the 


ilt s obtarne d therew ith We would 


pretet i method which would five Us 


total count and at the same tim 


ve as an index of the sanitary quality 
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(,e] ¢ ‘ 
‘ 
i ‘ ‘ ‘ 
eq 
‘ ‘ ‘ 
1) ‘ ‘ 
ome ad \ e cooled 
| eos e t 
‘ olidif e med 
too hot s e of the | 
ed. if too cold ti we of the 
plate on setti ll | ed 
re difficult As gel s sl 
ett and has a ‘ solidi 
of ling the or 
(Colonies oft bacteria veneral, 
ppear more dist ct elatine tha 
Phe gelatine is more 
ehable than the agar { the number 
ot plates lost | une tion of the 
elat s but i er | percent 
of those lost b spre iders ¢ wat 
One of the higher forms of bacteria 


Phiothrix tenuis) is particularly troub 
lesome in our local water at certain 
times of the vear Innumerable cases 
have occurred where a san ple plated 


aur ihn one and one tenth 


on 
centimeter quantities, has vielded one 
spreader on the one cubic centimeter 
plate and no ¢ olonies on the one tenth 


Frequently both plates have been 


ire sed il of our iwar pl tes 
It ist ‘ t ag | vield a count 
Cus tS s te ralit tive ex 
! ol ~ ple it does not 
ipp tive tS r count to 
tive ‘ subrected to 
i thore ‘ nia 
\s p ed neither ed 
‘ cli satistact 
t hie co ot the ter 
(,eln ‘ es er count than 
e of fluctua 
th | ~ hette 
col iit ~ 
We e ion that it is 
se nad ‘ count 
it all ter purification plants, for 
nder certain conditions either or 
hot] mis advantageous 
() ATIN \NALYSIS 


It appears that at the present time 
there is no universally adopted stand 
rd for the qualitative bacteriological 
unalysis of water The Standard 
Methods of Water Analysis of the 
American Public Health Association 
1912) recommends the use of lactose 
peptone bile as the primary medium, 
whereas, recently, the Commission on 
Standards for Common Carriers in 
Interstate ( ommerce specifies that 
lactose broth should be used As 
to secondary media both recommend 
either litmus lactose agar or Endo’s 
Medium 

That the methods of the examina 


tion of water as supplied to cities and 


G \ 


Bacteriological 


i! CN DETICIICE 


ho si CX] 


cate rs 
We 
ines 


1914 


edium on W 


pollut on 


follo 


to about 
of purif 


tem 


sedimentation and coagulation 


disinfection as final treatment 


water pumped from the Mississipp! 
treated with 


raw 


River is lime and iron 
sulphate, flows by gravity through a 
sedimentation basins and 
after 


to distribution 


series of 
t} chlorine 


whi 


water is pumped into the n 


ence treatment witl 


reservoirs trom 
t he ains 
Samples for examination are col 
lected twice each day except Saturday 


holi 


analy are 


afternoons, Sundays and a few 
Bacteriological 


the 


settling basins, 


days 


made of raw water. water from 


from the distribution 


reservoirs and from the city taps 


Confirmatory colon determinations 


are made on all save river samples, 


presumptive tests on hile and Endo’s 


medium being sufficient for the raw 


water. 


Water Analy SIs 


.XAMINA 


ard to the method 


nation has been 
the Standard 
All media is made 


thods specified 


f qualitative analysis 
is follows: One ten and 
t il 
sample are 


hile 


centimeter quantities 


wo one ¢ centimeter 


quantities 
inoculated into 
For the 


Irom ich 
ten 
straight 


AY tose peptone 
cubie 
tubes are used. whe reas 


test 
cubic centimeter quantities 
glass ( apped Brown fermentation tubes 
of about twenty centimeters 


used 


after 24 and 


t he closed irin are 


( ) 


iS 


it} 


ted 


hese no la 


) at ( 


irs’ 


amined for gas formation 


Brown tube is re 
the closed 


the 


produc tion the 
corded as the per ct nt. of 


the 


lormation ol iS 


arm occupied by gas. In 


straight tubes 
noted as heing atrace (tr or pl is 
the 


tion, 


former denoting slight fermenta 


the latter a vig 


oOrous olution | 


bile 


Is rec orded 


If no gas is produced in the 


within 48 hours the result 
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as negative If gas is formed in any 
tube at the end of the 24- or 48-hour 
period, a streak is made with*a” plati 
num loop previously dipped into the 
tube showing gas, onto the surface of a 
solidified plate of Endo’s medium By 
cutting the solidified Endo’s medium 
on the plate into quandrants, four 
different transfers can be made on 
the same plate thereby saving time 
and media. If the platinum loop is 
made small enough isolated colonies 
will always be found at the end of the 
streak 

The “Endo” plates after inoculation 
are incubated for 24 hours at 37° C. 
They are then examined for the 
presence of colon colonies 

Organisms other than those of the 
colon group grow very readily in 
lactose peptone bile as well as on the 
surface of Endo’s medium inoculated 
therefrom Furthermore there is an 
organism (B. aérogenes capsulatus of 
Welch) with which we have very 
frequently met that will ferment the 
sugar in lactose peptone bile vet will 
not grow on the surface or in the depths 
of an “Endo” plate or of any other 
medium incubated aérobically. This 
anaérobic organism will later be re 
ferred to 

Realizing that the fishing of a single 
characteristic colony from any medium 
and basing the final result on its 
identification is a practice to be fol- 
lowed with precaution, we proceeded 
to examine in an experimental way a 
number of colonies of bacteria of 
various descriptions that were found 
on our water supply and that de- 
veloped on Endo’s medium after 


having been passed through bile. 


\ssuming that the chance of getting 
the tvphoid organism on the Endo 
plate was nil it was only necessary 
to transfer colonies from Endo’s med 
ium to lactose broth. for every one 
will concede that organisms to be 
members of the colon group must fer 
ment and produce gas in lactose broth 
If no gas was formed in 48 hours in the 
inoculated broth tube, the colony was 
regarded as not containing members 
of the colon group. If gas was formed, 
the broth was examined for gram neg 
ative bacilli If these were found 
further inoculation into gelatine was 
made \fter four days the gelatine 
stab was examined for liquefaction 

If the organism picked from the 
Endo plate fermented lactose with 
vas formation was a gram negative 
bacillus and did not liquefy gelatin 
in four days, that organism was co 
ceded to be a member of the color 
group In almost every case in the 
preceding experiments when the or 
ganism fermented and produced gas 
in lactose broth, it was gram negative 
and did not liquefy gelatine in four 
days 

\ total of 301 colonies were examined 
as described above. It is almost im 
possible to enumerate in detail minute 
differences as occur in the appearance 
of surface colonies, therefore in this 
work the colonies were divided into 
three groups, namely red, pink and 
very light pink. Further differences 
noted and results obtained will be 
found in Table 2. 

\ study of this table suggests that 
there are three types of colonies that 
should be sought for in the examina 


tion of Endo plates inoculated from 
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lactose peptone bile, namely the convex 


or pulvinate deep red metallic lustrous 
colonies, the red or deep pink colonies 


ver\ light pink 
bubble 


with red core and the 


colonies with 


capitate 
2 mm. or more in diameter 

Having thus obtained a description 
of colonies that would generally prove 
to be of the colon group, we had a basis 
upon which to judge the type of « olony 
to pick from the Endo plates 

Continuing the description of our 
routine method of analysis—the colo- 
nies developing on the Endo plates 
having the appearance of the above 
types were gram stained, inoculated 
into lactose broth and into gelatine as 
stab. 

Thus 


tests for B. coli: the fermentation with 


we regard as confirmatory 
gas produc tion of lactose peptone bile 
inoculated from the sample to be tested, 


the growth of typical colonies on the 
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DEVELOPING ON ENDO'S MEDIUM 
\ 
| 
( ip ‘ 
de ( 7 
vitl na al | 
No m.| Us wit] 
RE ze 1 
| 
28 9 0 
surface of Endo’s medium inoculated as 
smear from bile, the fact that the typi 
cal colonies are gram negative bacilli 
and that they will not liquefy gelatine 
in four days and will produce gas in 
lactose broth in two days 
ResULTS 
Phe striking feature of the results of 
the bile tests on our water the 
enormous number of cases in whicl } 
tubes showing gas vielded negative 
colon tests See Table 3 Very fre 
quently no growth whatever developed ‘a 
on the Endo plates inoculated as a ; 
smear from bile tubes showing gas 
Unfortunately this feature was not ni 
noted until its occurrence assumed such b 
proportion as to be annoying. It was ( 
then that a further study revealed that . 
the organism B. aérogenes capsulatus f 


It 


was found that this organism could be 


of Welch was causing the trouble 
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BILE AND THE PRESENCE OF B 


OF POLLUTION 


obtained in pure culture from bile by 


successive daily transfers to sterile 


bile. The organism was frequently 
lost at first, because only a loop of the 
inoculated bile was used in making 


the transfer. Later 1 cubic centimeter 
quantities were transferred and always 
carried the culture along. Failure to 
transfer for three or four days resulted 
in the loss of the culture. Gas was 
also produced in lactose and saccharose 
broths when 1 cubic centimeter quanti 


But 


slight gas formation was obtained in 


ties were transferred to them. 
mannite and dulecite broths. 

milk 
organism in pure or 
heated at 80° C. for ten 


incubated anaé@robically for 48 hours 


the 
culture, 


Litmus inoculated with 
mixed 


minutes and 


at 37° C. showed stormy fermentation 
with the discharge of color, coagulation 
and the peptonization of the curd 
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FORMATION LACTOsI 
DIFFERENT 


PEPTONI 
DEGREES 


\ freshly boiled tube of nutrient 
agar inoculated while hot with a loop 
full of the bile culture and incubated 
for 24 hours at 37° C. showed violent 
gus formation in the depth with a 
breaking up of the medium. 


From a study of Table 3, we note 
that of 2.875 cases of gas production in 
lactose peptone bile only 542 or about 
19 per cent. yielded confirmatory B 
coli. This clearly shows that gas pro- 
duction in lactose peptone bile does 
not necessarily indicate the presence 
of a member of the colon group. 
the 


C. bacteria growing on agar in 


Judging pollution by number 
of 37 
24 hours, we find that 
the 


water, with an average count of 


in the case of 
unchlorinated 
ISS 


settling basins 


there were 966 cases of gas 


$95 


per 


formation in bile with 


cases or 


about 41 per cent. yielding positive 
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made on September 11 
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Forty-nine thousa 


without recourse to ot 


conference between e1 


the ases Were dex ided 
means than the mere 


plover and employees 


Less than 900 were settled b referee and 107 


were adjusted by the Compensation Board 


Tuberculosis in 


rece ntly been « omplk 


Trades.—A_ study has 


ted by surgeons of the 


hea of t 3; among t 
t ities of tl 
t \sa It of it study it is estima 
ls are yt | t in tl 
i en 
| fa 
One dred a establis] nts a 
f 
+} 
D 


+ 
Model Houses for Workers The West 
Electr & Ma factu ( 


CHM) an the It meted that ft 


s the surre ndings ple is ta 
i such that it w ” possible f 

en ] ee of the ompa | ‘ I t} le 


Spinners Adopt Eight Hour Day Resolution. 
At the closing session of the three davs’ ann 
convention of the International Spinner 
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